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PRKF  ACR    JO  VOLUME  II 

TiiK  term  '"  ('liiiicil  .\|)|tlii';itii»iis  *'  needs  no  t'\|il;iiiatioii.  Its  mean- 
ing' is  ()l)vi(ms.  'I'lu'  use  ol  tlie  plir.ise  "'  Natural  History  of  Disease  "  is 
unusual  and  may  need  some  i-onnnent.  It  nfeans  the  siuu  (d'  our  Unowled^'e 
of  the  oi'iirin.  phenomena,  eourse  and  tennination  of  particular  diseases 
and  the  ehanires  revealed  at.  autopsy  in  ease  of  death.  As  these  eonsidera- 
tions  have  been  the  subject  of  Descriptive  Medicine  from  the  earliest  times 
and  have  been  little  intlueneed  by  thei-apeutic  measures  nntil  a  recent 
period,  they  are  in  the  main  accurate.  It  is  essential  that  the  clinician 
should  be  thoroutrhly  familiar  with  them. 

Modern  knowledge  of  causes  has  created  Preventive  Medicine  and 
revolntioni/.ed  'i'herapeuties,  but  the  satracions  observations  of  the  older 
physicians  at  the  bedside  are  in  no  wise  to  be  ignored. 

1  am  under  especial  obligation  to  Doctor  Bja-oiu  Braiuwell  for  his 
courtesy  in  permitting  me  to  increase  the  number  of  illustrations  by  the 
addition  of  several  from  his  splendid  Atlas  of  Clinical  Medicine,  repro- 
duced in  a  size  suitable  for  the  present  voliune. 

J.  C.  Wilson. 
PaiL.vDEi.PiiiA,  Janu.vky,   1920. 
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NATURAL  HISTORY  OF  DISEASES— DESCRIPTIVE  MEDICINE. 


I. 
DIAGNOSIS  OF  THE  SPECIFIC  INFECTIONS. 

I.  ENTERIC  OR  TYPHOID  FEVER. 

Definition. — An  acute  general  infection  caused  by  the  Bacillus 
typhosus,  characterized  clinically  \yy  fever  of  prolonged  duration,  a 
scanty  rose-colored,  maculopapular  eruption,  enlargement  of  the  spleen, 
abdominal  tenderness,  diarrha?a  and  tympanites,  profound  asthenia,  and 
rapid  wasting;  anatomically  by  h^-perplasia  and  ulceration  of  the  hmiph 
follicles  of  the  intestines,  enlargement  of  the  mesenteric  glands,  and  diffuse 
parench\nnatous  changes  in  the  viscera. 

Etiology.  —  Predisposing  Influences.  —  Enteric  fever  is  the  prevalent 
febrile  infection  of  the  present  historical  epoch,  just  as  typhus  was  that  of 
the  three  hundred  years  preceding  the  beginning  of  the  nineteenth  century 
and  the  plague  that  of  the  ^tiddle  Ages.  It  owes  its  present  wide  distribution 
and  great  prevalence  to  faulty  disposal  of  sewage  and  neglect  of  the  simplest 
sanitary'  laws.  Defective  drainage  and  contaminated  water  and  milk  con- 
stitute the  means  by  which  the  specific  infecting  organisms  are  distributed. 
Climate. — Enteric  fever  prevails  in  all  parts  of  the  world  but  is  especially 
common  in  temperate  climates.  Season.  —  It  is  most  common  in  the 
autumn  months  but  occurs  at  all  seasons  of  the  year.  Of  personal  causes: 
Sex. — ]\Iales  and  females  are  equally  liable  to  the  disease.  The  mode 
of  life  of  the  individual  exposes  males  to  the  infection  to  a  greater  extent 
than  females.  In  early  childhood  the  sexes  suft'er  alike :  in  late  childhood 
and  adolescence,  boys  more  than  girls.  More  men  than  women  are  admitted 
to  hospitals.  The  conditions  of  camp  life  in  military  campaigns  especially 
favor  the  spread  of  the  infection.  In  the  Spanish- American  and  South 
African  wars  enteric  fever  prevailed  most  disastrously.  Age.  —  Enteric 
fever  is  especially  a  disease  of  youth  and  early  adult  life.  The  period  of 
greatest  liability  is  from  the  fifteenth  to  the  twenty-fifth  year.  Expos- 
ure and  immunity  are  to  be  considered  in  this  connection.  Exposure 
to  the  infection  is  probably  greater  after  adolescence  and  the  immu- 
nity acquired  by  the  attack  more  general  after  the  twenty-fifth  year. 
Cases  occasionallv  occur  after  sixty.     Occupation:  and  Social  State. — 


MEDICAL  DIAGNOSIS. 


These  conditions  are  without  predisposing  influence.  Immunity. — Not  all 
who  are  exposed  contract  the  disease.  An  unrecognized  or  forgotten 
attack  in  childhood  may  have  conferred  immunity.  The  almost  universal 
practice  of  immunizing  vaccination  against  enteric  fever  among  the  armies 
of  the  present  war  has  on  the  one  hand  so  reduced  the  prevalence  of  that 
disease  as  compared  with  previous  modern  wars  that  its  death  rate  has 
become  practically  negligible,  while  on  the  other  hand  the  paratyphoid 
infections,  not  directly  influenced  by  such  vaccinations,  have  come  into 
unsuspected  prominence  and  importance.  The  necessity  of  controlling  the 
prevalence  of  the  latter  by  specific  prophylactic  vaccination  became  at  once 
apparent.  Immunization  with  each  bacillus  separately  by  means  of  a 
succession  of  inoculations  has  been  superseded  by  the  use  of  a  mixed  triple 
vaccine  in  which  the  three  microorganisms  are  inoculated  simultaneously,  a 
method  which  is  followed  by  an  immunity  against  each  of  the  constituent 
organisms  as  effective  as  that  secured  against  any  one  of  the  three,  employed 
alone  for  the  first  immunizing  vaccination.  This  method  of  conferring 
immunity  against  the  typhoid  infection  should  be  generally  practised  in 
civil  life.  There  are  families  w^hich  show  in  successive  generations  an 
especial  susceptibility.  The  immunity  acquired  by  the  attack  is  usually 
life-long.  Second  attacks  have  occurred  in  the  course  of  several  months 
or  years  and  three  attacks  in  the  same  person  have  been  noted.  In  this 
connection  the  paratyphoid  fevers  are  to  be  considered.. 

The  Exciting  Cause.  —  Bacillus  Typhosus. — This  organism,  the  ba- 
cillus of  Eberth,  is  constantly  present  in  enteric  fever.     It  is  a  short, 

thick,  flagellate,  motile  bacillus  with 
rounded  ends,  growing  readily  on 
various  culture  media.  It  can  now  be 
differentiated  from  certain  other  bac- 
teria, to  which  it  bears  a  close  morpho- 
logical resemblance,  especially  the 
Bacillus  coli  communis,  with  which  it 
is  liable  to  be  confounded.  These 
organisms  colonize  with  preference  in 
the  lymphoid  tissues.  They  are  dis- 
tributed in  recent  infection  in  the 
solitary  follicles  and  Beyer's  patches 
of  the  intestines,  in  the  mesenteric 
glands,  spleen,  bone-marrow,  liver,  and 
in  the  bile.  They  have  been  isolated 
from  foci  of  suppuration  in  various 
parts  of  the  body,  from  meningeal  and  pleural  exudates  and  vegetations 
upon  the  endocardium.  Their  presence  in  the  blood  and  rose  spots  may 
be  demonstrated.  In  the  course  of  the  second  week  and  afterward  they 
have  been  isolated  by  culture  methods  from  the  stools.  They  are  met 
with  in  the  urine  and  sputum  and  have  in  a  few  instances  been  found 
in  the  sweat. 

Outside  the  body  typhoid  bacilli  retain  their  vitality  in  water,  snow, 
ice,  the  superficial  layers  of  the  soil,  dust,  and  in  faeces  for  periods  varying 
from  several  days  to  many  months.     In  milk  they  undergo  rapid  growth 


Fig.  206.— Bacillus  typhosus. 
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without ehanfjinfr  its  appeai-jiiu'c.  'I'hey  retain  their  vitality  for  three  months 
in  sour  Miilk  and  t'oi-  shorti-i'  periods  in  butler  iriade  from  infected  (iream. 
The  infectiuii-  pi-iiicipU'  is  dischar^^ed  I'rom  the  hody  of  tlie  patient  in  the 
urine  and  especially  in  the  fa'ces.  Its  conveyance  by  ineans  of  water,  milk, 
or  other  ai'ticles  of  food  cont<iminat.ed  by  such  tlischar{^es  in  conscfjuence  of 
faulty  sanitation  is  the  source  of  the  sporadic,  endemic,  and  epidemic  preva- 
lence of  the  disease.  KnteiMc  fever  is  not  conta^^ious  in  the  or-dinary  sense, 
when  the  introduction  of  bacilli-containinj^f  dejecta  or  secretions  does  not 
tiike  place. 

Infected  water  is  the  ordinary  means  of  transmission,  l^y  this  means 
the  infection  of  milk,  uncooked  vegetables,  salads,  oysters,  and  clams  occurs. 
Lobsters  also  nuiy  become  infected  when  kept  in  cages  in  sewage-contami- 
nated water  awaiting  a  market.  Natural  ice,  and  vegetables  grown  upon 
soil  fertilized  by  sewage,  eaten  raw,  may  convey  the  germs.  Flies  and 
atmospheric  dust  play  an  important  part  in  the  dissemination  of  the 
disease.  The  open  latrines  on  the  one  hand  and  the  unscreened  mess  table 
on  the  other  were  largely  responsible  for  the  terrible  epidemics  among 
our  recruits  in  the  practice  camps  at  the  time  of  the  Spanish-American  War. 

When  the  bacilli  find  their  way  into  the  intestinal  tract  the  evolution 
of  the  disease  is  as  follows :  Being  resistant  to  dilute  acids  they  are  by  no 
means  wholly  destroyed  by  the  hydrochloric  acid  of  the  gastric  secretion. 
If  acid  be  absent  or  the  water  or  other  fluid  containing  them  be  ingested 
when  hydrochloric  acid  is  not  secreted  they  pass  into  the  intestine  and 
colonize  and  multiply  in  the  lymph  structures,  finding  their  way  into  the 
mesenteric  glands  and  thence  by  means  of  the  blood  to  the  spleen,  liver, 
kidneys,  and  bone-marrow.  In  these  locations  and  elsewhere  they  form 
soluble  toxins  which,  circulating"  in  the  blood,  give  rise  to  the  fever  and 
other  constitutional  symptoms. 

Period  of  Incubation. — This  is  very  uncertain.  In  some  cases  it  ap- 
pears to  have  been  as  short  as  four  or  five  days  or  even  less.  It  varies 
between  two  and  three  weeks.  This  period  rims  its  course  without  symptoms, 
provided  prodromes  are  not  included. 

Stage  of  Prodromes. — The  onset  is  rarely  abrupt.  It  is  preceded  by 
a  period  of  impaired  health  characterized  by  malaise,  feebleness,  indisposi- 
tion to  bodily  or  mental  effort,  loss  of  appetite,  headache,  vertigo,  and  dis- 
turbed sleep.  Abdominal  uneasiness,  even  pain,  and  diarrhoea  in  the  absence 
of  laxatives  are  often  present  at  this  time.  Slight  but  transient  rises  of 
temperature  may  occur ;  bleeding  at  the  nose  may  occur. 

The  course  of  the  attack  varies  between  twenty-one  and  twent>"-eight 
days.  It  may  be  divided  into  the  stage  of  onset,  the  fastigium  or  fully 
developed  disease,  and  the  stage  of  decline  upon  which  supervenes  the 
convalescence.  As  there  are  anatomical  changes  in  the  lyr  phoid  structures 
of  the  intestines  which  run  their  successive  courses  in  periods  of  five  to 
seven  days  and  correspond  to  changes  in  the  symptom-complex  of  similar 
duration,  it  is  convenient  for  purposes  of  description  to  divide  the  course 
of  the  attack  into  four  periods  of  a  week  each. 

Course  of  the  Disease.— First  Week.— The  attack  begins  with  a  dis- 
tinct elevation  of  temperature.  This  rise  is  frequently  attended  Avith  chilli- 
ness, which  may  be  repeated,  but  rarely  by  a  pronounced  chill.    The  patient 
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now  in  the  majority  of  instances  betakes  himself  to  his  bed.  During 
the  first  four  or  five  days  the  temperature  rises  in  the  evening  from 
one  to  two  degrees  higher  than  upon  the  previous  evening,  and  each 
morning  a  degree  or  more  above  that  of  the  preceding  morning.  At  the 
end  of  this  time  the  temperature  has  reached  its  fastigium,  103°-105°  F. 
(39.5°-40.5°  C),  and  with  slight  morning  remissions  remains,  in  the  absence 
of  complications,  at  this  level  until  the  end  of  the  second  week.  During 
this  period  there  are  lassitude,  headache,  anorexia,  thirst,  a  hot,  drj"  skin, 
diminished  urine,  and  restless  sleep.  The  headache  becomes  progressively 
more  severe  and  is  attended  with  tinnitus  aurium  and  dehrium,  at  first 
mild  and  present  usually  upon  waking.  Epistaxis  frequently  occurs.  It 
is  usually  slight  but  may  be  free.  The  tongue  is  coated  and  is  seen  to 
be  of  a  bright  red  color  at  the  edges  and  tip — "red  tongue  fever."  At 
this  time  constipation  is  the  rule  but  laxatives  act  with  unusual  energ^^ 
Toward  the  end  of  the  first  week  spontaneous  diarrhoea  often  occurs. 
There  are  cases,  however,  in  which  constipation  continues  throughout  the 
attack.  The  spleen  is  enlarged;  there  is  slight  tympanitic  distention  of 
the  abdomen  and  tenderness  in  the  ileocsecal  region.  Gurgling  upon  pres- 
sure, often  observed  in  this  region,  is  without  diagnostic  value. 

A  few  scattered,  medium-sized,  dry  rales  may  usually  be  heard  upon 
auscultation  of  the  lungs.  The  pulse  is  rapid,  90-110,  but  less  so  in  pro- 
portion to  the  rise  of  temperature  than  in  many  other  acute  diseases. 
It  is  full  in  volume,  of  low  tension,  and  often  dicrotic. 

Second  Week. — The  fever  now  assumes  the  subcontinuous  type,  the 
range  between  the  evening  rises  and  morning  remissions  not  greatly  exceed- 
ing those  of  health.  The  symptoms  become  progressively  more  severe. 
The  pulse  is  rapid  and  gradually  loses  its  dicrotism.  About  the  tenth 
day  the  headache  ceases  and  is  replaced  by  somnolence  and  stupor,  which 
alternate  with  delirium  usually  wandering  but  sometimes  noisy  and 
active.  The  facies  is  dull,  faintly  flushed,  sometimes  slightly  cyanotic. 
The  lips  and  tongue  are  dry  and  sordes  tend  to  collect  upon  the  teeth  and 
gums.  The  abdominal  symptoms  are  aggravated ;  there  is  decided  enlarge- 
ment of  the  spleen,  and  between  the  sixth  and  tenth  days  the  eruption  makes 
its  appearance.  Traces  of  albumin  are  now  to  be  found  in  many  of  the 
cases.  The  sigTis  of  bronchitis  are  more  pronounced.  Fine  subcrepitant 
rales  are  heard  at  the  bases  posteriorly  and  slight  dulness  upon  percussion 
may  be  found  in  this  region. 

Third  Week. — The  temperature  shows  morning  remissions  of  increasing 
length.  The  pulse  becomes  more  feeble  and  frequent,  110-1-iO.  The  first 
sound  of  the  heart  is  faint  and  may  be  inaudible.  There  is  muscular  tremor. 
Diarrhoea  and  tympanitic  distention  of  the  abdomen  may  increase  or,  if 
previously  absent,  now  appear.  There  is  often  retention  of  urine  and 
sometimes  involuntary  discharges  of  urine  and  fa?ces.  AYeakness  is  marked 
and  wasting  conspicuous.  Stupor  and  delirium  continue.  The  rash,  which 
has  appeared  and  faded  in  successive  crops,  now  gradually  diminishes.  This 
is  the  period  of  severe  complications,  hypostatic  pneumonia,  bed-sores, 
parotitis,  hemorrhages,  and  perforation. 

Fourth  Week. — The  type  of  the  fever  is  now  intermittent,  the  morning 
remissions  falling  to  normal  or  slightly  subnormal  ranges  and  the  evening 
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rist's  i)roL;i"('ssi\('ly  diiiiiiiisliiiiL;'  utitil  they  no  loii'^ci-  t  fiiiiscciid  tlif  iinriiial 
The  toii^^iie  luH'onu's  clean  and  moist,  the  tliarrlid'a  ccasos,  and  tlicrc  is  a 
(k'sii'o  for  food.  Tho  s|)1('(mi  iiii(1(M"<^m)i's  involnlion.  'I'lie  tympanites  suh- 
sidos.  The  pidsc  biH-omes  stroufrei'  and  fuller  and  the  first  sound  and  impulse 
of  the  heart  more  distinct.  The  eonvaleseence  may  l)e  postj^oned  by  the 
oecurnenee  of  vanous  sequels  or  by  relapse,  and  in  sonu;  instances  the 
symptoms  of  tlie  fourtli  or  even  of  the  fifth  week  may  continue'  to  be  the 
same  whieh  were  present  during  tlie  third — pro«?i-essive  asthenia,  rapid  and 
feeble  pulse,  abdominal  distention,  involuntary  discharges,  dry  ton^nie, 
nnitterinjj:  delirium,  stupor,  and  sutisultus. 

The  fore,Lroin<j:  sketch  represents  a  severe  attack  unmodified   by  treat- 
ment and  tei'minatiiijj:  in  recovery.     But  from  this  t\'pi('al   [licture  of  the; 
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Fir..  207.  — Temperature  range  in  enteric  fever. — Wunderlich. 

disease  there  are  many  variations.  The  problem  in  diagnosis  is  to  determine 
not  the  nature  of  a  well-defiued  typical  ease  of  enteric  fever — that  any  tyro 
in  medicine  can  readil}'  do — but  to  recognize  the  atypical  cases  and  to 
differentiate  them  from  the  affections  to  which  they  present  features  of 
resemblance  and  to  do  this  successfully  at  the  earliest  possible  moment,  since 
failure  in  this  respect  leads  to  indifference  in  regard  to  the  search  for  the 
cause  of  the  attack  and  neglect  in  the  proper  treatment  and  disposal  of 
the  evacuations. 

Symptoms  of  Especial  Importance  in  Diagnosis. —  The  association  of 
certain  symptoms  is  of  cardinal  importance  in  diagnosis:  These  s^^nptoms 
relate  to  (a)  the  fever,  (b)  the  pulse,  (c)  the  rash,  (d)  the  abdominal 
organs,  and  (e)  the  nervous  system. 

(a)  The  Fever. —  1.  Regular,  po-called  Typical  Course.  —  The 
temperature  rises  by  regular  step-like  gradations,  with  marked  evening 
exacerbations  and  slight  moniing  remissions,  until  it  reaches  a  range  of 
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103°-105°  F.  (39.5°-40.5°  C.)  by  the  fourth  or  fifth  day.  From  this  period 
to  the  end  of  the  second  week  its  range  is  subcontinuous,  the  oscihations 
between  the  morning  minima  and  the  evening  maxima  but  Httle  exceed- 
ing those  of  health.  During  this  time  the  temperature  is  scarcely  modified 
by  ordinary  antipyretic  measures  and  only  gradually  yields  to  systematic 
cold  bathing.  Toward  the  end  of  the  second  and  throughout  the  third 
week  the  type  becomes  remittent  with  diurnal  oscillations  of  gradually 
increasing  length  until  in  the  fourth  week  the  type  is  distinctly  inter- 
mittent, the  diurnal  oscillations  progressively  diminishing  at  the  expense 
of  the  evening  rises  until  subnormal  ranges  are  reached.  The  defervescence 
is  by  lysis.  From  this  level  the  temperature  again  in  the  course  of  a  few 
days  rises  to  normal,  but  it  remains  for  a  time  unstable  and  is  liable 
to  recrudescences  of  l°-3°  F.,  extending  over  a  day  or  tw^o,  from  the 
action  of  shght  causes,- — physical  or  mental  effort,  the  visits  of  friends, 
constipation,  the  eating  of  solid  food, — febris  carnis. 

This  typical  temperature  range  is  much  less  common  than  it  was 
formerly  thought  to  be  and  numerous  modifications  occur  in  cases  that  in 
other  respects  must  be  regarded  as  typical. 

2.  Variations  in  the  Temperature  Range. — The  fact  that  most  of 
the  cases  do  not  come  under  observation  until  some  days  have  elapsed  and 
the  temperature  has  attained  its  fastigium  throws  some  obscurity  upon  the 
frequency  of  the  gradual  step-like  ascent  of  the  first  week.  In  cases  seen 
from  the  onset  it  is  often  absent  and  the  temperature  may  reach  104°-105° 
F.  in  the  course  of  twenty-four  or  forty-eight  hours.  This  is  especially 
common  in  the  cases  which  begin  abruptly  with  chiUs  or  in  children  with 
convulsions.  Not  rarely  the  temperature  range  is  remittent  throughout — 
infantile  type,  seen  sometimes  also  in  the  adult.  Not  very  rarely  the 
temperature  falls  rapidly  about  the  end  of  the  second  week, — defervescence 
by  rapid  lysis,  or  by  crisis, — an  event  more  common  in  the  cases  which  be- 
gin abruptly  than  in  those  of  gradual  onset.  Inverse  temperature  is 
observed  very  rarely  in  enteric  fever  and  is  without  diagnostic  significance 
other  than  that  which  arises  from  its  occasional  occurrence  in  tuberculosis. 

The  course  of  the  temperature  is  sometimes  interrupted  by  sudden 
falls.  These  declines  may  amount  to  8°  or  10°  F.  in  the  course  of  a  few  hours. 
Thej^  occur  from  hemorrhage  from  any  cause  and  especially  accompany 
intestinal  hemorrhage.  As  a  rule  they  are  followed  in  the  course  of  several 
hours,  when  the  bleeding  has  ceased,  by  a  rise  to  the  former  range,  but  the 
temperature  often  remains  unstable;  exceptionally  the  temperature  stays 
low  and  the  patient  enters  upon  an  early  convalescence.  Hyperpyrexia  is 
not  common  in  enteric  fever.  In  very  rare  instances  collapse  may  occur 
in  the  absence  of  hemorrhage  or  perforation. 

Recrudescences  of  fever  from  trifling  causes,  occurring  as  a  manifesta- 
tion of  the  instability  of  the  heat-regulating  mechanism  which  follows  the 
infection,  are  of  no  great  importance.  They  are,  however,  to  be  differen- 
tiated from  the  symptomatic  fever  of  an  inflammatory  complication,  as 
pneumonia  or  pleurisy  or  venous  thrombosis.  In  this  connection  the 
local  phenomena  and  an  increase  of  the  leucocytes  are  of  importance. 

Subfebrile  States  in  Convalescence. — In  children  and  neurotic  individ- 
uals there  may  be  evening  fever,  100.5°-102°  F.  ^38°-39°  C),  for  weeks  after 
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the  symptoms  of  the  disease  liave  disappeared  and  convalescence  is  in 
other  respects  fully  established.  1  have  several  times  seen  this  condition 
in  laboring  men  in  hospital  wards.  It  has  been  described  as  bed-fever. 
It  dis;ipp(>:irs  when  the  patient  is  allowed  to  sit  up.  A  similar  evening  rise 
may  i)e  the  sign  of  a  latent  complication. 

The  subnormal   tcmyerature  of  early  convalescence  is   not   important. 
It  is  especially  liable  to  occur  in  feeble  or  greatly  emaciated  individuals 
but  may  be  encountered  in  persons  making  a  good  recovery.    In  the  course 
of  a  week  or  ten  days  the  tempera- 
ture rises  to  normal  and  regains  its 
stability.    The  hypothermia  of  hem- 
orrhage and  the  morning  i-emissions 
of  tiio  later  stages  have  l)e(Mi  already 
described.       That    of    cold    bathing 
and  other   antipyretic   treatment  is 
transient    and     without     diagnostic 
importance. 

Relapses  are  characterized  by  a 
febrile  range  like  that  of  the  primary 
attack,  except  that  the  respective 
periods  are  shorter  just  as  the  re- 
lapse is  shorter — ten  days  to  two 
weeks.  The  gradual  ascent,  subcon- 
tinuous  fastigium,  and  defervescence 
by  lysis  with  remittent  and  inter- 
mittent curves  are  important  from 
the  standpoint  of  diagnosis. 

Afebrile  Typhoid.  —  Cases  have 
been  described  in  which  the  general 
constitutional  symptoms  and  the 
duration  of  the  case  together  with 
the  eruption,  enlargement  of  the 
spleen,  dicrotism,  and  the  diazo  re- 
action have  been  present  without 
fever  or  at  most  wdth  only  a  trifling 
elevation  of  the  evening  tempera- 
ture to  subnormal  ranges,  and  in  which  the  etiology  of  the  disease  and  the 
existence  of  a  local  epidemic  have  rendered  the  diagnosis  of  enteric  fever 
in  the  highest  degree  probable.  The  diagnosis  will  become  positive  in  the 
event  of  the  occurrence  of  intestinal  hemorrhage  or  upon  post-mortem 
examination  resulting  in  the  demonstration  of  the  characteristic  intestinal 
lesions.  In  the  absence  of  those  events  the  diagnosis  may  then  be  made 
by  the  finding  of  the  bacilli  in  the  urine  and  stools  or  in  blood  cultures. 

3.  Chills. — Chilliness  is  not  uncommon  in  the  period  of  onset,  but  rigors 
are  rare  in  enteric  fever.  Chills  occasionally,  however,  occur  with  the  initial 
rise  of  temperature;  at  irregular  intervals  during  the  course  of  the  attack, 
followed  by  profuse  sweating;  sometimes  upon  the  development  of  compli- 
cations;  after  the  administration  of  internal  antipyretics,  and  in  septic  con- 
ditions.    Chilliness  and  shivering  are  frequent  at  the  end  of  tub-baths. 
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Fig.  208. — Collapse  in  enteric  fever,  14th  day.   No 
hemorrhage.    Ultimate  recovery. 
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(b)  The  Pulse. — The  characters  and  frequency  of  the  pulse  in  relation 
to  the  fever  are  of  diagnostic  importance.  The  pulse  is  commonly  full  and 
of  low  tension  in  the  beginning  of  the  attack.  Dicrotism  appears  early 
and  is  not  only  more  common  but  also  more  marked  than  in  any  other 
acute  disease.  The  frequency  is  increased  but  not  proportionately  to  the 
elevation  of  the  temperature.  A  pulse  of  100-120  may  within  the  second 
week  be  associated  with  a  temperature  of  104°-105°  F.  (40°-40.5°  C). 
Later  the  pulse  becomes  more  frequent  and  feeble  and  its  volume  is  much 
diminished.  In  grave  cases  with  great  prostration  it  may  reach  160  and 
such  a  degree  of  enfeeblement  as  to  be  scarcely  countable. 

(c)  The  Rash. — The  eruption  occurs  in  at  least  four-fifths  of  the 
cases.  It  consists  of  lenticular,  hyperaemic  papules,  slightly  elevated  above 
the  surface  of  the  skin,  of  a  pale  rose  color,  one  to  four  mm.  in  diameter 
and  disappearing  upon  pressure  or  when  the  skin  is  made  tense.  These 
roseolous  maculopapules  may  be  felt  by  the  finger.  They  must  not  be 
confounded  with  the  dense  papules  or  small  pustules  of  acne  which  are 
common  upon  the  trunk,  especially  the  back,  of  young  persons.  They 
appear  in  successive  crops  and  vary  in  number  from  two  or  three,  found 
only  upon  careful  search,  to  a  somewhat  copious  roseola  distributed  upon 
the  surface  of  the  trunk  and  extremities.  Contrary  to  the  general  opinion, 
I  am  now  of  the  belief  that  cases  characterized  by  an  abundant  rash 
frequently  run  a  severe  course.  The  eruption  first  makes  its  appearance 
between  the  end  of  the  first  and  the  middle  of  the  second  week  and  commonly 
in  the  epigastric  zone  upon  the  anterior  surface  of  the  body.  It  is  also  fre- 
quently noted  upon  the  back,  between  the  shoulder-blades.  It  may  in  rare 
instances  be  seen  upon  the  face,  especially  in  young  persons  of  fair  skin. 
The  spots  are  circular  or  oval  with  well-defined  borders.  They  gradually 
fade  in  two  or  three  days,  leaving  an  area  of  pigmentation  the  degree  of  which 
varies  according  to  the  complexion  of  the  individual.  In  the  majority  of 
cases  no  new  crops  appear  after  the  defervescence  begins,  but  exceptionally 
the  spots  continue  to  appear  after  the  temperature  has  fallen  to  normal. 

Other  points  of  value  in  diagnosis  in  connection  with  the  skin  are  the 
out-cropping  of  sudamina  as  the  fever  begins  to  decline;  the  occasional 
occurrence  of  purpura;  an  infrequent  erythematous  eruption  at  the  outset, 
resembHng  that  of  scarlet  fever;  a  fine  branny  desquamation  in  children;  the 
presence  of  the  tache  cerebrate,  and  the  great  infrequency  of  herpes  Ig^bialis 
in  comparison  with  malaria,  croupous  pneumonia,  and  cerebrospinal  fever. 

(d)  The  Symptoms  Relating  to  the  Abdominal  Organs. — Splenic  en- 
largement may  be  made  out  upon  palpation,  the  border  of  the  organ 
extending  below  the  ribs,  especially  on  deep  inspiration.  The  results  of 
percussion  are  obscured  by  the  meteorism  which  is  common  after  the 
beginning  of  the  second  week.  A  splenic  tumor  is  demonstrable  in  more 
than  eighty  per  cent,  of  the  cases. 

Diarrhoea  is  a  variable  symptom.  It  is  present  at  some  time  in  the 
course  of  the  majority  of  the  cases,  often  alternating  with  constipation. 
There  are,  however,  epidemics  in  which  constipation  throughout  is  the  rule. 
Diarrhoea  is  more  common  in  the  later  course  of  the  attack.  It  is  caused 
by  the  associated  catarrh  rather  than  by  the  ulcers  and  is  indicative  of 
extensive  rather  than  of  deep  ulceration.    The  number  of  the  stools  varies 
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frt)in  two  or  three  to  eip;ht  or  ton  in  twenty-four  hours.  They  are  usually 
large,  tiiin,  grayisli-yellow  in  color  and  of  a  gianular  composition.  They 
very  often  contain  one  or  more  soft  scybalous  masses  of  tiie  size  of  a  walnut. 
The  reaction  is  alkaline  and  the  odor  foul.  ( )n  standing,  the  fluid  and 
solid  constituents  separate  into  two  layers,  the  ui)j)er  containing  all)umin, 
salts,  and  coloring  nuxtter,  the  lower  epithelial  debris,  cellular  elements, 
fat  crystals,  triple  pliosphates,  and  later  in  the  disease  sloughs  from  the 
necrotic  Peyer's  patclies,  and  microscopic  blood.  In  many  cases  the  bacilli 
of  Eberth  may  be  found  after  the  michllc  of  the  second  week.  This  separa- 
tion of  the  stools  into  layers  is 
not  often  seen  in  other  forms 
of  diarrluva,  but  cannot  be 
regartled  as  pathognomonic. 
In  truth  it  cannot  be  said  that 
the  stools  of  enteric  fever  are 
characteristic  in  any  diagnostic 
sense.  The  familiar  compari- 
son with  pea-soup  is  inexact 
and  misleading  and  might  well 
be  discarded  with  a  multitude 
of  other  unscientific,  tradi- 
tional, false  phrases  from 
the  language  of  descriptive 
medicine. 

Tenderness  and  Pain. — 
Tenderness  in  the  ileocsecal  re- 
gion is  common  in  the  early 
course  of  the  attack  and  im- 
portant in  the  differential  diag- 
nosis between  enteric  fever  and 
appendicitis.  The  tenderness  is 
in  some  instances  confined  to 
the  umbilical  region;  less  often 
it  may  be  elicited  upon  pres- 
sure over  almost  any  part  of 
the  abdomen.  Tenderness  and 
pain  in  the  abdomen  may  be 
symptomatic  of  an  over-distended  bladder,  pleurisy,  crural  phlebitis,  or 
other  acute  affection.  In  a  large  proportion  of  the  cases  no  definite  cause 
for  these  symptoms  can  be  discovered.  Pain  and  tenderness  are  occasion- 
ally associated  with  intestinal  hemorrhage  but  are  present  and  intense 
in  almost  all  cases  of  perforation. 

Intestinal  Hemorrhage. — Hemorrhage  from  the  bowel  is  a  serious 
accident,  occurring  in  from  three  to  ten  per  cent,  of  all  cases.  It  varies 
in  amount  from  a  trace  of  blood  in  the  stools  to  a  profuse  and  fatal  blood 
loss.  Large  hemorrhages  most  commonly  occur  about  the  time  of  the 
separation  of  the  sloughs,  namely,  between  the  close  of  the  second  and  the 
beginning  of  the  fourth  w^eek.  The  slighter  hemorrhages  which  take  place 
earlier  than  this  period   are  due  to  oozing  from  the  hyperaemic   Peyer's 
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Fig.  209. — Enteric  Fever.     Hemorrhage  on  the  13th  day; 
recovery.     Woman,  aged  23. 
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patches;  those  which  occur  after  it  are  to  be  ascribed  to  the  mechanical 
disturbance  of  unhealed  ulcers  by  the  peristaltic  movement  of  the  bowel 
and  the  contact  of  the  intestinal  contents.  Intestinal  hemorrhage 
usually  comes  on  without  premonitory  symptoms.  It  may  reveal  itself 
at  once  by  the  discharge  of  blood  from  the  anus,  with  faintness, 
feeble  pulse,  pallor,  and  a  rapid  fall  of  temperature  to  the  extent  of 
several  degrees,  or  by  collapse  symptoms  which  may  terminate  in 
death  before  the  blood  appears  in  the  stools — concealed  hemorrhage. 
Intestinal  bleeding  may  be  symptomatic  of  a  general  hemorrhagic  con- 
dition manifested  also  by  pe- 
techise  and  haematuria  or  ooz- 
ing from  other  mucous  surfaces. 
Perforation.  —  Intestinal 
perforation  is  the  gravest  acci- 
dent that  occurs  in  enteric 
fever.  Its  frequency  is  about 
three  per  cent,  of  all  cases.  It 
may  happen  in  otherwise  ap- 
parently mild  cases  but  is  more 
common  in  severe  cases  in 
which  diarrhoea  and  meteorism 
are  marked  or  in  which  hemor- 
rhage has  occurred.  Nearly 
fifty  per  cent,  of  the  cases 
occur  in  the  third  or  fourth 
week.  The  symptoms  are  first 
those  caused  by  the  perforation 
itself  and  the  escape  of  the  con- 
tents of  the  bowel  into  the  per- 
itoneum, and  second,  those  of 
the  resulting  peritonitis.  Of 
the  first  group,  sudden,  sharp 
pain  in  the  right  lower  quad- 
rant of  the  abdomen,  increasing 
in  severity,  attended  by  general 
or  local  tenderness,  is  the  most 
significant.  Next  in  order  of 
importance  is  rigidity  of  the  abdominal  muscles,  which  become  spastic 
upon  palpation.  Irritability  of  the  bladder  and  frequent  micturition  are 
not  uncommon.  Much  less  frequent  are  collapse  symptoms,  fall  in  temper- 
ature, increase  in  pulse-frequency,  and  coldness  of  the  surface  with  sweat- 
ing. In  grave  toxaemia  with  stupor  the  symptoms  of  perforation  may 
be  obscured. 

The  second  group  comprises  the  symptoms  of  the  consecutive  peri- 
tonitis. The  local  symptoms  are  of  great  importance  since  the  life  of  the 
patient  may  depend  upon  their  early  recognition.  They  consist  of  muscular 
rigidity  with  pain  upon  pressure  and  deep  breathing,  limitation  of  the  respir- 
atory movements,  obliteration  of  the  lower  border  of  the  liver  and  splenic 
dulness  from  the  presence  of  free  air  in  the  peritoneal  cavity,  fulness  and 
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Fig.  210.— Enteric  fever.    Signs  of  perforation,  14th  day; 
operation  refused;   death  two  days  later. 
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tenderness  upon  digital  examination  per  rectum;  absence  of  the  peris- 
taltic murmur  upon  auscultation,  friction  scninds  in  the  upper  hepatic 
area  or  elsewhere,  and  iu  the  uuijority  of  the  cases  a  rapidly  progressive 
leucocytosis.  Tliese  phenomena  are  not  all  present  in  every  case  hut  the 
presence  of  several  of  them  justifies  the  diagnosis  of  typhoid  peritonitis  in 
its  early  stage.  Their  progressive  development  is  .soon  followed  by  the 
occurrence  of  more  ominous  signs.  The  spastic  contraction  of  the  muscles 
of  the  abilominal  wall  is  replaced  by  tympanitic  distention  which  pro- 
gressively increases.  Percussion  in  the  flanks  reveals  flatne.ss  in  the  most 
ilependent  region,  the  sign  of  an  accumulating  exudate.  The  pain  is  le.ss 
urgent;  the  tenderness  less  acute.  Further  displacement  of  the  liver  and 
splenic  didness  in  an  upward  direction  is  noted  and  the  impulse  of  the  heart 
may  be  fountl  as  high  as  the  fourth  interspace.  In  a  small  number  of  the 
cases  perforation  and  peritonitis  occur  with  a  flat  or  even  retracted  abdomen. 

The  general  symptoms  indicate  the  gravity  of  the  condition.  They 
consist  of  pallor,  an  expression  indicative  of  pain,  which  tlevelops  later  into 
the  facies  Hippocratica,  profuse  clammy  sweating,  a  feeble,  thready,  fre- 
quent pulse,  hiccough,  and  vomiting.  The  respiration  is  shallow,  the  heart 
sounds  indistinct,  the  temperature,  which  may  have  fallen  upon  the  occur- 
rence of  perforation,  rises  again,  and  the  kidneys  secrete  little  or  no  urine. 
This  formidable  array  of  symptoms,  the  forerunners  of  the  approaching  fatal 
issue,  may  be  masked  by  those  of  an  antecedent  overwhelming  toxaemia. 

Perforative  peritonitis  without  the  escape  of  air  into  the  peritoneal 
sac  may  arise  from  the  rupture  of  a  pseudo-abscess,  softened  mesenteric 
gland,  or  a  splenic  or  hepatic  abscess.  A  general  or  local  peritonitis  may 
occur  in  consequence  of  infection  through  the  thinned  base  of  a  deep  ulcer 
without  rupture. 

(e)  The  Nervous  System. — There  is  nothing  characteristic  in  the 
nervous  symptoms  of  enteric  fever;  yet  their  association  with  the  phe- 
nomena mentioned  in  the  foregoing  pages  constitutes  a  symptom-complex 
that  is  in  the  highest  degree  significant. 

Headache,  sleeplessness,  and  a  condition  of  the  nervous  system  which 
renders  physical  and  mental  effort  alike  difficult  characterize  the  period 
of  prodromes.  The  headache  may  involve  any  part  of  the  head  or  be  gen- 
eral. Its  most  constant  peculiarity  is  that  it  becomes  worse  toward 
night.  It  usually  ceases  spontaneously  about  the  middle  of  the  second 
week  and  is  replaced  by  somnolence  and  stupor — a  change  which  is  of  diag- 
nostic value.  Tinnitus  aurium  frequently  accompanies  the  headache  and 
deafness  develops  with  the  progress  of  the  disease. 

Delirium  sometimes  begins  early  and  is  usually  of  mild  character. 
The  patient  can  be  roused,  his  attention  fixed  and  his  replies  become  ap- 
parently rational.  The  delirium  is  at  first  nocturnal.  Later  it  becomes 
continuous  and  marked.  It  may  not  appear  until  the  second  or  even  the 
third  week.  In  other  cases  it  is  noisy  and  restless  and  attended  with  efforts 
to  get  out  of  bed.  In  hard  drinkers  it  may  be  associated  with  tremor  and 
the  hallucinations  peculiar  to  delirium  tremens.  Abrupt  changes  in  the 
form  of  delirium  occur.  The  patient  who  has  been  apathetic  and  wander- 
ing may  without  warning  develop  an  active  and  purposeful  delirium  with 
suicidal  tendencies.     The  enteric  fever  patient  who  has  become  delirious 
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must  under  no  circumstances  be  left  alone.  Somnolence  and  hebetude 
are  common  and  in  the  severe  cases  these  symptoms  deepen  into  a  stupor 
from  which  the  patient  cannot  be  roused.  Coma  vigil,  tremor,  subsultus 
tendinum,  and  carphologia  are  among  the  most  ominous  symptoms  of 
the  disease. 

Convulsions  are  rare.  They  may  occur  in  children  at  the  onset.  In 
the  course  of  the  attack  and  especially  in  adults  they  may  be  hysterical, 
ursemic  or  symptomatic  of  some  nervous  complication,  as  encephalitis  or 
thrombosis  of  cerebral  arteries  or  veins. 

Varieties. — Enteric  fever  is  in  the  strictest  sense  a  disease  of  the 
whole  organism.  Scarcely  an  organ  escapes;  not  a  function  goes  on  nor- 
mally. The  duration  of  the  attack  with  profound  derangements  of  nutrition 
exposes  the  defenceless  tissues  to  the  secondary  invasions  of  pathogenic 
organisms  both  local  and  general.  In  different  cases  various  organs  bear 
the  brunt  of  the  attack  according  to  the  personal  predisposition  of  the 
individual.  Variations  in  the  intensity  of  the  infection, — virulence  of  the 
bacilli, — the  resistance  of  the  individual, — integrity  of  the  tissues,  degrees 
of  hereditary  or  acquired  immunity  or  predisposition, — complications, 
sequels,  relapse,  the  management  of  the  case  and  the  surroundings  likewise 
modify  the  severity  of  the  attack.  Hence  a  most  diverse  and  complex 
symptomatology.  A  full  account  of  enteric  fever  in  all  its  relations  would 
constitute  an  epitome  of  the  Practice  of  Medicine.  It  is  important  to 
remember  that  the  disease  presents  the  widest  variations  from  a  typical 
course  alike  in  its  mode  of  onset,  its  intensity,  the  prominence  of  certain 
symptoms,  and  in  its  duration.  Errors  in  diagnosis  in  doubtful  cases  are 
to  be  avoided  only  by  the  routine  employment  of  every  resource  of  clinical 
medicine  with  due  regard  to  the  teachings  of  the  clinical  laboratory  and 
the  post-mortem  room.  From  the  standpoint  of  the  infection  the  follow- 
ing varieties  may  be  recognized: 

(a)  Ordinary  Form  with  WeII=deveIoped  Intestinal  Lesions. — This  group 
includes  the  great  majority  of  the  cases.  The  lesions  of  the  lymph 
structures  are  well  marked  and  more  or  less  extensive;  the  mesenteric 
glands  and  spleen  are  enlarged,  parenchymatous  changes  are  present 
in  the  viscera.  The  anatomical  diagnosis  can  be  made  in  the  absence  of 
a  history  of  the  symptoms. 

(b)  Cases  Characterized  by  Slight  Intestinal  Lesions. — The  changes 
in  the  lymphoid  structures  of  the  intestines  may  be  superficial  and  limited 
in  extent  and  therefore  readily  overlooked,  or  if  death  has  occurred  late 
in  the  attack  the  ulceration  may  have  already  healed.  The  symptom- 
complex  may  be  that  of  an  ordinary  attack  with  or  without  mild  intestinal 
symptoms,  of  a  general  sepsis  with  high  fever  and  marked  nervous  symp- 
toms,— so-called  typhoid  state — -typhoid  septicaemia, — or  of  an  affection  of 
one  or  more  viscera  with  profound  constitutional  disturbance.  The  organs 
especially  involved  may  be  the  liver,  gall-bladder,  lungs,  pleura,  kidneys, 
endocardium,  or  meninges.  It  is  in  the  last  group  that  the  cases  are  found 
which  are  described  as  pneumotyphus,  in  which  the  attack  sets  in  with 
pulmonary  symptoms;  pleuro typhus,  beginning  with  an  acute  pleurisy; 
nephrotyphus,  in  which  the  general  symptoms  and  urinary  findings  of 
an  acute  nephritis  are  present  at  the  onset,  and  the  cerebrospinal  form  Id 
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which  the  attack  begins  suddenly  with  urgent  symptoms  of  disturbance 
of  tlie  nervous  system.  In  all  of  tliese  unusual  forms  the  symjjtoms  which 
dominate  the  clinical  picture  at  the  onset  shoi'tly,  and  mostly  in  the  ctnirse 
of  the  first  week,  become  subordinate  to  those  characteristic  of  enteric 
fever  and  the  attack  generally  runs  its  subsequent  course  in  the  usual  way 
and  time.  In  many  of  these  cases,  however,  the  intestinal  lesions  are 
well  developed.  To  elevate  these  groujis  of  cases  into  separate  varieties 
is  to  increase  the  difficulties  of  the  student  and  teacher  alike  without  any 
compensatory  atlvantages  of  classification. 

(c)  Cases  Characterized  by  the  Absence  of  Intestinal  Lesions. — In 
some  of  the  cases  the  true  nature  of  the  affection  has  not  Ijeen  demon- 
strated; in  others  lesions  such  as  those  of  tuberculous  ulceration,  by  which 
the  bacilli  of  Eberth  may  have  found  access,  were  present.  There  remain, 
however,  a  limited  number  of  cases  in  which  the  Bacillus  typhosus  has  been 
demonstratetl  in  the  organs,  the  symptoms  have  been  characteristic,  and 
death  has  occurred  at  a  time  when  the  lesions  of  the  gut  are  commonly 
conspicuous,  yet  none  have  been  discovered.  The  possibility  that  the 
bacilli  have  found  entrance  by  way  of  the  intestinal  wall  without  giving 
rise  to  demonstrable  lesions  has  been  suggested.  Infection  by  way  of  the 
respiratory  passages  has  not  been  demonstrated.  Even  in  the  cases  of 
pneumotyphus  the  absence  of  intestinal  lesions  to  wdiich  the  early  lung 
affection  may  have  been  consecutive  has  not  been  established. 

(d)  Mixed  or  Secondary  Infections. — The  conditions  caused  by  the 
Bacillus  typhosus  impair  the  powers  of  resistance.  A  secondary  invasion 
of  colon  bacilli,  streptococci,  staphylococci,  or  the  pneumococci  may  occur 
with  the  development  of  consecutive  local  and  constitutional  phenomena. 
This  true  mixed  infection  may  take  place  in  any  disease  and  is  to  be  dis- 
criminated from  other  specific  infections  which  occur  as  complications  or 
intercurrent  affections,  as  infection  with  Bacillus  tuberculosis.  Bacillus 
diphtherite,  Streptococcus  Fehleisen  or,  the  malarial  parasite. 

(e)  Cases  Presenting  the  Symptoms  of  Enteric  Fever  but  due  to 
other  Organisms— Paratyphoid. — Researches  conducted  since  1896  have 
shown  that  a  symptom-complex  not  to  be  distinguished  from  enteric  fever 
may  be  caused  by  organisms  other  than  the  Bacillus  typhosus,,  which  stand 
in  their  cultural  and  agglutinating  properties  betw-een  B.  typhosus  and  B. 
coli  communis,  and  that  B.  coli  may  perhaps  play  the  same  etiologic  role. 
This  fact  does  not,  how^ever,  impair  the  universal  belief  in  the  specific 
nature  of  B.  typhosus  and  enteric  fever. 

As  regards  intensity  the  following  forms  may  be  described: 

(a)  The  Mild  Form — Typhus  Levissimus. — The  fever  is  moderate, 
not  exceeding  102°-103°  F.  (39°-39.5°  C.)  in  the  evening.  The  symptoms 
characteristic  of  the  ordinary  form  are  present  but  are  of  mild  intensity. 
Headache,  weakness,  epistaxis,  rose  spots,  and  the  signs  of  splenic  enlarge- 
ment are  present,  but  the  illness  is  so  slight  that  it  is  difficult  to  make  the 
patient  realize  its  true  nature.  Diarrhoea  is  not  common.  These  cases 
are  often  regarded  as  simple  continued  fever,  febricula,  or  gastric  fever. 
Their  duration  varies  from  eight  to  fourteen  days. 

(b)  The  Abortive  Form.— The  onset  is  abrupt  and  marked  by  shiver- 
ing or  a  chill.     The  temperature  rises  abruptly  and  may  reach  104°  F. 
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(40°  C).  Rose  spots  appear  early,  often  before  the  fifth  day.  At  the  end 
of  the  first  week,  or  early  in  the  second,  the  temperature  falls  by  rapid 
lysis  or  even  by  crisis  with  profuse  sweating  and  the  patient  enters  upon 
convalescence.  These  cases  are  sometimes  seen  in  epidemics.  The  recog- 
nition of  the  true  nature  of  the  mild  and  abortive  cases  is  of  the  utmost 
importance  from  the  standpoint  of  prophylaxis. 

(c)  The  Latent  or  Ambulatory  Form — Walking  Typhoid. — The  symp- 
toms are  slight  and  the  patient  continues  to  attend  to  his  affairs  as 
usual.  There  is  feverishness  and  a  feeling  of  illness.  Diarrhoea  is  commonly 
present  but  not  urgent.  The  rose  spots  and  enlarged  spleen  are  often  found- 
in  the  routine  examination  of  walking  typhoid  patients;  or  sudden  delirium, 
hemorrhage,  or  perforation  may  occur.  Cases  belonging  to  this  group  are 
more  common  in  men  than  in  women  and  among  laboring  men,  tramps,  and 
others  who  habitually  give  little  attention  to  their  subjective  symptoms. 
They  are  also  encountered  with  some  frequency  among  school-boys. 

(d)  The  Grave  Form. — The  symptoms  may  at  first  be  of  moderate 
intensity.  More  commonly  they  are  severe  from  the  onset.  The  infection 
is  intense.  The  temperature  is  high,  105°-106°  F.  (40.5°-41°  C),  with  very 
trifling  remissions,  and  the  duration  of  the  fever  may  be  protracted  into 
the  fifth  or  sixth  week.  To  this  category  must  be  assigned  the  cases  of 
mixed  or  secondary  infection  and  the  cases  beginning  with  severe  symptoms 
referable  to  the  lungs,  kidneys,  and  nervous  system. 

Modifications  of  the  course  of  the  attack  as  determined  by  anatomical 
and  physiological  conditions  peculiar  to  the  individual  give  rise  to  the 
following  forms: 

(a)  Enteric  Fever  in  Children. — This  disease  is  not  common  in  infancy. 
The  nature  of  the  food  and  doubtless  the  presence  of  an  immuniz- 
ing substance  in  the  milk  of  the  mother  protects  sucklings.  Cases  have, 
however,  been  reported  in  the  first  week  of  life  and  occasionally  in  the  first 
year.  Enteric  fever  is  not  at  all  uncommon  after  the  second  year.  The 
onset  may  be  insidious;  commonly  it  is  abrupt  with  high  temperature. 
The  type  of  the  fever  in  a  majority  of  the  cases  is  remittent  throughout — 
infantile  remittent  of  the  early  writers.  Nose-bleeding  and  diarrhoea  are 
comparatively  infrequent  but  bronchial  catarrh  begins  early  and  is  often 
moderately  severe.  There  is  nothing  peculiar  about  the  rash,  which  may 
be  sparse  or  plentiful.  Tympanites  is  commonly  slight  and  intestinal 
hemorrhage  and  perforation  much  less  common  than  in  adults.  Nervous 
symptoms  are  often  prominent.  The  attack  may  begin  with  convulsions. 
Drowsiness  alternating  with  insomnia,  and  mild  delirium  interrupted  by 
sudden  outcries  and  spells  of  fretfulness  are  observed.  Aphasia,  usually 
transient,  and  noma  are  prominent  sequels.  The  mortality  is  much  lower 
among  children  than  in  older  persons.  The  marked  differences  in  the  course 
of  the  disease  in  childhood  and  after  puberty,  and  especially  the  very 
common  occurrence  of  fever  of  remittent  course  in  connection  with  the 
symptom-complex  just  described,  warrant  the  division  of  the  cases  of 
enteric  fever  into  two  great  groups,  those  of  the  Infantile  and  those  of 
the  Adult  Type.  Those  of  the  infantile  type  are  milder  than  those  of  the 
adult  type  and  the  prognosis  is  more  favorable.  Cases  of  the  former 
sometimes  occur  among  adults;    of  the  latter  among  children.     The  prog- 
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nosis  is  less  favorable  in  an  attack  of  adult  type  in  a  ciiild;  more  so  when 
the  infantile  type  occurs  in  later  life.  This  is  in  accordance  with  a  long 
recognized  fact,  namely,  that  in  the  absence  of  complications  the  prognosis 
is  more  favorable  in  ])roporti()n  as  the  morning  remissions  are  longer,  i.e., 
as  the  tem|)(>rature  cui-ve  conforms  to  the  remittent  type  of  fever.  It  has 
been  found  also  that  treatment  which  systematically  brings  about  large 
oscillations  between  the  morning  and  evening  temperatures,  as  the  cold 
bath  treatment,  also  renders  the  prognosis  more  favorable. 

(b)  Enteric  Fever  in  the  Aged. — The  course  of  the  disease  is  much 
modified  when  it  occurs  in  nu'dtllc  life  or  in  elderly  persons.  The  tempera- 
ture range  is  irregular  and  not  so  high.  The  rose  rash  and  splenic  tumor 
are  often  alisent.  Diarrluea  and  tympany  are  often  trouV)lesome  and 
there  is  a  marked  tendency  to  complications,  especially  those  affecting  the 
respiratory    tract — pneumonia,    ])r()ncliitis. 

(c)  Enteric  Fever  in  Pregnancy. — The  pregnant  woman  enjoys  no 
immunity  against  the  disease.  The  fever  may  develop  at  any  time,  but  is 
more  commonly  met  with  in  the  first  half  of  pregnancy.  Abortion  or  pre- 
mature labor  occurs  in  a  large  proportion  of  the  cases.  The  maternal 
mortality  is  high — sixteen  to  twenty  per  cent.  Infection  of  the  foetus 
tloes  not  always  follow,  but  when  it  occurs  the  child  dies  either  in  utero  or 
shortly  after  delivery.  Recent  investigations  have  shown  that  the  bacilli 
may  pass  by  way  of  the  placenta  to  the  child  and  cause  a  typhoid  septi- 
caemia without  intestinal  lesions.  The  positive  Widal  reaction  has  been 
observed  with  fetal  blood. 

Complications  and  Sequels. — Complications  and  sequels  are  more 
common  in  enteric  fever  than  in  any  other  acute  infectious  disease.  A 
recognition  of  this  fact  is  of  great  importance  in  diagnosis,  since  cases  occur 
in  which  the  prominence  of  a  complication  may  mask  the  symptoms  of 
the  primary  disease. 

The  following  more  important  complications  are  to  be  considered: 

(a)  Complications  Involving  the  Digestive  and  Abdominal  Organs.  — 
Ulcerative  stomatitis  occasionally  occurs.  Phlegmonous  and  pseudo- 
membranous angina  is  a  rare  complication,  which  may  develop  in  the  third 
week  and  usually  proves  fatal.  Parotid  bubo,  usually  single,  sometimes 
double,  is  a  grave  but  not  necessarily  fatal  complication  in  severe  cases. 
It  may  be  followed  by  extensive  sloughing  or  by  angina  Ludovici,  venous 
thrombosis  or  pyaemia.  Haematemesis  is  of  extremely  rare  occurrence  in 
enteric  fever.  It  may  result  from  the  specific  lesions  implicating  agminate 
follicles  present  in  the  gastric  mucous  membrane  or  from  a  peptic  ulcer. 

The  enlargement  of  the  spleen  may  attain  such  a  degree  that  the 
capsule  may  burst.  Rupture  of  this  organ  is  more  likely  to  be  the  result 
of  abscess  formation  following  infarct.  The  latter  condition  owes  its  occur- 
rence to  embolism  or  venous  thrombosis. 

The  liver  itself  is  rarely  the  seat  of  changes  which  attract  attention. 
Jaundice  is  of  very  infrequent  occurrence.  Hepatic  abscess  is  exceedingly 
rare.  Cholecystitis  is,  on  the  other  hand,  common.  Pain,  tenderness,  and 
muscular  rigidity  in  the  region  of  the  gall-bladder  may  be  noted  in  most 
of  the  cases.  Distention  of  the  viscus — gall-bladder  tumor — may  be  recog- 
nized upon  nice  palpation  and  percussion.     Perforation  may  occur  with 
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the  symptoms  of  intestinal  perforation — extreme  pain,  tenderness,  rigidity, 
fall  of  temperature,  collapse  symptoms,  and  the  general  and  local  signs  of 
peritonitis.  A  suppurative  cholangitis  may  occur.  More  commonly  the 
symptoms  gradually  subside  and  recovery  follows.  There  may,  however, 
be  remote  consequences.  The  bacilli  frequently  give  rise  to  chronic  chole- 
cystitis with  recurrent  paroxysms  and  to  cholelithiasis. 

Persistence  of  Bacillus  typhosus  After  Recovery. — In  by  far 
the  greater  number  of  cases  inflammation  of  the  bile-ducts  and  gall-bladder 
terminates  in  recovery,  but  in  about  2  per  cent,  it  persists,  especially  in  the 
gall-bladder,  and  the  bacillus  continues  to  multiply  in  the  latter  for  an 
indefinite  period.  From  this  viscus  it  passes  from  time  to  time  in  considerable 
quantities  into  the  gut  and  may  be  recovered  from  the  faeces.  These  cases 
constitute  a  group  of  individuals  now  known  as  "typhoid  carriers"  who  are 
a  constant  source  of  danger  to  the  public,  since  they  may  spread  the  infec- 
tion without  giving  rise  to  suspicion.  Many  of  the  sporadic  cases,  the  origin 
of  which  has  been  involved  in  obscurity,  are  now  attributed  to  these  "car- 
riers." Many  of  them  are  women  and  the  subjects  of  cholelithiasis.  The 
urine  for  several  weeks  may  be  in  the  absence  of  symptoms  laden  with  viru- 
lent typhoid  bacilli. 

Intestinal  hemorrhage  and  perforation  have  already  been  considered. 
These  events  are  so  directly  due  to  the  specific  lesions  of  enteric  fever, 
they  occur  with  such  frequency,  and  require  such  a  degree  of  importance 
in  the  consideration  of  the  subject  that  it  seems  more  in  accordance  with 
the  facts  to  regard  them  not  as  complications,  but  rather  as  accidents  in 
the  disease. 

(b)  Complications  Affecting  the  Respiratory  Organs. — Laryngeal  ulcera- 
tion is  common  in  the  severe  cases.  It  may  consist  merely  of  superficial 
erosion  and  run  its  course  without  symptoms.  It  may,  on  the  other 
hand,  give  rise  to  hoarseness,  pain  and  difficulty  in  deglutition.  Finally, 
it  may  produce  perichondritis,  in  the  course  of  which  oedema  of  the  glottis 
may  occur.  Bronchitis  is  prominent  in  infancy  and  often  severe  in  old 
persons.  Hypostatic  pneumonia  and  deglutition  pneumonia  are  almost 
always  present  in  severe  cases  after  the  middle  of  the  second  week.  Pul- 
monary oedema  is  a  terminal  condition. 

Lobar  pneumonia  occurs,  (1)  as  an  initial  condition — pneumotyphus. 
The  onset  is  abrupt  with  chill,  high  temperature,  pain  in  the  side.  Cough 
and  bloody  sputa  occur.  After  a  day  or  two  the  signs  of  consolidation  occur 
and  the  case  presents  the  complete  clinical  picture  of  an  ordinary  croup- 
ous pneumonia.  Crisis  does  not  occur  and  by  the  end  of  the  first  or  the 
middle  of  the  second  week  rose  spots  appear  and  the  symptoms  of  enteric 
fever  are  unmistakable.  In  the  absence  of  rose  spots,  the  uncertainty  as 
to  whether  the  case  is  one  of  croupous  pneumonia  with  so-called  typhoid 
symptoms  resulting  from  secondary  infection  or  enteric  fever  with  early 
pulmonary  localization  can  only  be  cleared  up  by  a  bacteriological  diag- 
nosis— presence  or  absence  of  Eberth's  bacilli  in  the  sputum,  urine,  and 
pus,  blood  culture,  Gruber-Widal  test.  (2)  Croupous  pneumonia  is  a  com- 
mon and  serious  complication — intercurrent  disease — in  the  second  or 
third  week.     It  usually  occurs  in  cases  already  otherwise  severe.      The 
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Bymptonis  arc  not  usually  well  (lovciopcil.  ('()up;h  is  slight,  rusty  sputum 
may  be  abscMit,  and  the  prc'sence  of  tlu^  pulmonary  consolidation  may  only 
be  discovered  upon  routine  examination,  .Secondary  gangrene  of  the  lung 
may  develop.  I'ulmonary  gangrene  in  enteric  fever  is  more  frecjuently 
the  result  of  the  breaking  ilown  of  an  infarct.  Abscess  of  the  lung  con- 
stitutes one  of  the  less  common  complications. 

Pleurisy  is  by  no  means  rare.  It  may  be  fibrinous,  serofibrinous,  or 
purulent.  The  etTusion  is  often  small  and  circumscribetl.  It  may  follow 
the  signs  of  an  infarct — local  pain  and  dulness,  increased  fever,  and  hemor- 
rhagic sputa.  Typhoid  bacilli  have  frequently  been  found  in  l)oth  the 
serous  and  purulent  pleural  exudates. 

Pulmonary  tuberculosis  is  not  rarely  an  associated  affection.  The 
patient  may  be  already  phthisical,  in  which  case  the  enteric  fever  plays 
the  role  of  an  intercurrent  disease,  or  a  latent  tuberculous  process  may 
become  active.  Haemoptysis  may  be  profuse,  even  fatal.  Pneumothorax 
has  been  observed.  It  may  result  from  the  rupture  of  a  peripheral  abscess 
of  the  lung. 

(c)  Complications  Affecting  the  Circulatory  Organs. — Pericarditis  is 
exceedingly  uncommon.  It  has  been  observed  in  children  and  in  con- 
nection with  pneumonia.     Endocarditis  is  likewise  rare. 

Myocardial  changes  are  on  the  other  hand  most  frequent.  They  begin 
early  and  are  often  well  established  by  the  end  of  the  second  week.  The 
heart  is  soft,  flabby,  and  of  a  pale  yellowish — faded-leaf — color.  Upon  the 
table  it  often  flattens  into  a  formless  mass.  Microscopically  the  changes 
are  those  of  parenchymatous  degeneration  and  interstitial  myocarditis. 
There  may  be  fatty  degeneration  of  high  grade.  Feebleness  of  the  pulse, 
faint,  even  inaudible  first  sound,  profound  asthenia,  fatal  collapse  may  be 
the  manifestations  of  the  changes  in  the  myocardium.  Acute  dilatation 
with  relative  insufficiency,  thrombus  formation  and  visceral  engorgements 
likewise  arise  and  are  attended  with  their  usual  symptoms  and  signs. 
There  is  a  direct  relationship  in  patients  who  recover  between  the  mj'o- 
cardial  changes  of  enteric  fever  and  chronic  myocarditis,  the  symptoms  of 
which  develop  later  in  life,  as  can  be  learned  from  the  anamnesis. 

Vascular  occlusions  occur  both  in  the  veins  and  arteries.  They  may 
result  from  embolism  or  thrombosis.  Obliteration  of  the  femoral  artery 
may  occur  with  gangrene  of  the  foot  and  leg.  Obliteration  of  both  femorals 
with  extension  of  the  clot  into  the  aorta  has  been  observed.  The  condition 
has  been  ascribed  to  local  arteritis  with  thrombus  formation. 

^'enous  thrombosis  is  of  comparatively  frequent  occurrence — two  to 
four  per  cent,  of  the  cases.  It  is  usually  unilateral,  sometimes  bilateral, 
the  left  side  being  first  affected,  the  right  later.  In  far  the  greater  number 
of  cases  the  femoral  vein  is  the  seat  of  the  occlusion;  less  frequently  the 
popliteal  or  the  long  saphenous.  The  clot  may  extend  along  the  vein  from 
the  point  of  formation.  The  greater  liability  of  the  left  femoral  vein  has 
been  attributed  to  the  relative  retardation  of  the  blood-flow  in  the  left 
common  iliac  vein  caused  by  the  pressure  of  the  right  iliac  artery  which 
crosses  it.  The  occurrence  of  venous  thrombosis  is  attended  by  elevation 
of  temperature,  pain,  tenderness,  enlargement,  and  tense  oedema  of  the  leg. 
It  may  come  on  later  in  the  attack  or  not  until  after  defervescence.    Eberth's 
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bacilli  have  been  found  in  the  clot  and  in  the  wall  of  the  vein.  Suppura- 
tion and  pyaemia  may  occur.  A  fragment  of  the  clot  swept  into  the  blood 
stream  may  cause  sudden  death  by  plugging  of  the  pulmonar}-  artery. 
Gangrene  does  not  result  from  venous  thrombosis.  As  the  collateral 
circulation  is  established  the  enlargement  of  the  leg  subsides,  but  many 
patients  are  obliged  to  wear  an  elastic  stocking  for  months  or  even  years. 

Thrombosis  of  the  cerebral  sinuses  is  a  rare  accident.  Infarction  of 
the  lungs,  spleen,  or  kidneys  occurs  as  the  result  of  arterial  occlusion,  due 
more  commonly  to  thrombosis  than  embolism. 

Gangrene  as  a  sequel  of  enteric  fever  most  commonly  affects  the 
feet  and  legs.  Gangrenous  areas  occur  less  frequently  upon  the  face, 
neck,  and  trunk.  The  genitalia,  especially  in  girls,  the  nose  and  ears 
may  also  be  affected. 

The  blood  undergoes  important  changes.  In  the  third  week  the 
erythrocytes  and  haemoglobin  are  reduced.  A  gradual  increase  to  normal 
takes  place  during  convalescence,  the  haemoglobin,  which  has  suffered  a 
relatively  greater  reduction  than  the  corpuscles,  regaining  the  normal 
more  slowly  than  the  latter.    These  changes  are  without  diagnostic  value. 

Very  important,  however,  is  the  fact  that  there  is  a  reduction  of  the 
leucocytes  during  the  whole  course  of  the  attack — leucopenia.  This  con- 
dition is  of  actual  diagnostic  value  in  the  differentiation  between  enteric 
fever  and  septic  states,  and  other  infectious  diseases  which  resemble  it 
more  or  less  closely.  A  leucocytosis  occurs  when  in  the  course  of  enteric 
fever  a  local  inflammation  arises  or  pneumonia  or  some  other  affection 
characterized  by  an  increase  in  the  number  of  the  leucocytes  occurs  as  an 
intercurrent  disease.  The  large  mononuclear  and  transitional  forms  are 
increased  and  the  polynuclear  neutrophiles  are  greatly  diminished.  In 
contrast  to  these  changes,  the  polynuclear  neutrophiles  are  increased  in 
inflammatory  conditions,  as  in  abscess  formation  or  perforation,  a  fact  of 
diagnostic  value. 

(d)  Complications  Affecting  the  Nervous  System. — The  nervous  sys- 
tem, as  has  been  pointed  out  above,  in  all  cases  manifests  to  a  greater 
or  less  degree  the  effects  of  the  intoxication.  These  effects  are  apparent 
at  the  onset  of  the  attack  and  vary  in  intensity  from  the  headache  and 
indisposition  to  mental  effort  seen  in  the  mildest  cases  to  the  furious  symp- 
toms of  meningitis.  The  latter  cases,  which  fortunately  are  extremely 
rare,  are  characterized  by  intense  headache,  photophobia,  painful  retrac- 
tion of  the  muscles  of  the  back  of  the  neck,  muscular  twitchings,  rigidity, 
and  in  some  cases  convulsions.  The  onset  is  abrupt  and  vomiting  may 
occur.  At  the  end  of  a  week  the  symptoms  become  less  intense,  in  -a  con- 
siderable proportion  of  the  cases  almost  as  suddenly  as  they  appeared. 
The  headache  ceases,  rose  spots  appear,  there  is  palpable  enlargement  of 
the  spleen,  and  the  case  presents  the  clinical  features  of  an  ordinary  attack 
of  enteric  fever  which  runs  the  usual  course.  These  are  the  cases  described 
as  cerebrospinal  typhoid.  In  fatal  cases  of  this  group  the  lesions  of  menin- 
gitis are  not  found. 

Inflammation  of  the  meninges  of  the  brain  has  been  observed.  It  is 
an  extremely  rare  complication.  Typhoid  bacilli  have  been  isolated  from 
the  exudate  in  pure  culture.    Kernig's  sign  was  present  in  a  case  of  enteric 
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fever   with    meningeal   symptoms   recently   observed.      Lumbar   puncture 

may  be  necessary  in  tlie  differential  diagnosis  between  tins  form  of  enteric 
fever  anil  eerel)r()spinal  fever. 

The  rare  cases  t)f  thromi)()sis  of  the  cerebral  veins  antl  sinuses  are 
characterized  by  local  and  general  convulsive  movements,  active  delirium, 
and  raj)idly  developing  coma. 

Neuritis  is  an  iufre([uent  com])lication.  It  is  usually  confined  to  a 
single  nerve;  sometimes  it  is  symmetrical.  Less  frequently  there  is  a 
general  peripheral  neuritis.  Neuritis  affecting  a  single  nerve  area  may 
ilevelop  during  the  course  of  the  attack,  or,  as  is  more  commonly  the  case, 
after  convalescence  has  begun.  There  is  severe  pain  in  the  affected  limb 
with  exijuisite  tenderness  over  the  trunk  of  the  nerve.  There  may  be 
swelling  and  retlness.  The  extensors  are  more  commonly  involved  and 
wrist-drop  or  foot-drop  may  occur. 

Tender  toes  constitute  the  manifestation  of  a  form  of  neuritis  not  very 
uncommon.  This  distressing  but  not  very  serious  condition  may  occur 
under  any  treatment  but  is  said  to  be  more  frequent  in  cases  treated  by 
systematic  cold  bathing.  The  tips  of  the  toes,  their  pads,  and  sometimes 
the  pads  at  their  bases  are  painful  and  exquisitely  sensitive  so  that  it  is 
impossible  for  the  patient  to  bear  the  weight  of  the  bedclothes.  There  is 
neither  redness  nor  swelling,  and  the  condition — which  begins  toward  the 
end  of  the  attack — usually  disappears  in  the  course  of  a  week  or  ten  days. 

Multiple  neuritis,  sometimes  giving  rise  to  paraplegia,  palsies  of 
individual  nerve-trunks  from  neuritis  and  poliomyelitis,  hemiplegia  from 
thrombosis  or  meningo-encephalitis,  and  tetany  may  develop  during 
convalescence.  These  sequels  are  of  extremely  rare  occurrence  and  of 
secondary  importance  in  the  diagnosis. 

Postfebrile  insanity  is  encountered  more  frequently  after  enteric 
fever  than  any  other  acute  infection.  It  belongs  to  the  group  of  confu- 
sional  insanities  and  is  the  manifestation  of  profound  nutritional  derange- 
ments in  neurotic  individuals.  It  has  occurred  in  my  experience  in  cases 
in  which  active  delirium  has  been  present  during  the  attack.  There  are 
persistent  hallucinations,  melancholia,  and  speech  derangements.  The 
prognosis  is  good.  A  majority  of  the  cases  recover  in  the  course  of  six  or 
eight  months.  After  that  period  the  outlook  becomes  progressively  less 
favorable,  though  I  have  seen  a  case  recover  at  the  end  of  a  year. 

Complications  relating  to  the  eye  are  exceedingly  rare.  Of  those 
affecting  the  ear,  otitis  media  is  common.  There  have  been  years  in  my 
ser\Tce  in  the  Pennsylvania  Hospital  in  which  no  cases  of  this  complica- 
tion have  occurred,  and  years  in  which  it  has  been  extremely  frequent. 
The  otitis  commonly  develops  insidiously  but  it  sometimes  comes  on  with 
a  chill  and  increase  of  fever.  The  ears  should  be  examined  as  a  matter  of 
routine.     ^Mastoid  disease  may  occur. 

(e)  Other  Complications.  —  Febrile — toxic  —  albuminuria  is  of  very 
frequent  occurrence  as  in  the  other  serious  infectious  diseases.  Hyaline 
and  granulohyaline  casts  may  be  found  in  the  centrifugated  urine.  This 
condition  passes  away  wdth  convalescence.  Eberth's  bacilli  are  demon- 
strable in  the  urine  in  a  large  proportion  of  the  cases.  In  some  cases  they 
have  been  found  in  the  urine  of  persons  months,  even  years,  after  the  attack. 
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The  attack  may  begin  with  the  symptoms  of  an  acute  nephritis — 
nephrotyphus.  The  toxic  albuminuria  occasionally  leads  to  the  develop- 
ment of  an  acute  nephritis  with  scanty  urine  of  high  specific  gravity,  a 
large  amount  of  albumin,  and  microscopical  blood.  This  complication  may 
be  the  cause  of  a  fatal  termination  of  the  case.  Otherwise  it  gradually 
subsides  and  complete  recovery  ensues.  Polyuria  during  the  course  of 
the  attack  is  an  extremely  rare  complication.  Chronic  nephritis  is  a 
rare  sequel.  The  multiple  foci  of  round-celled  infiltration — lymphom- 
atous  infiltration— which  may  lead  to  the  formation  of  miliary  abscess 
does  not  as  a  rule  give  rise  to  symptoms  and  is  rather  of  pathological 
than  of  clinical  interest. 

Pyelitis  is  occasionally  observed.  It  may  develop  in  the  later 
stages  of  the  attack  or  during  convalescence.  It  may  involve  one  or 
both  kidneys.      This  infection  reveals  itself  by  free  blood  together  with 
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Fig.  211. — Polyuria  in  enteric  fever. 


pus  and  later  by  a  condition  in  which  there  is  an  abundant  pyuria. 
If  one  kidney  only  is  affected  the  pyuria  may  be  intermittent,  with  an 
almost  pus-free  urine  in  the  intervals. 

Catarrh  of  the  bladder  or  an  acute  cystitis  may  be  the  cause  of  the 
urinary  pus.  These  conditions  are  somewhat  common  in  enteric  fever, 
especially  after  repeated  catheterization.  The  more  common  pyogenic 
micro-organisms  are  B.  coli,  B.  typhosus,  and  staphylococci.  Orchitis 
occasionally  occurs,  as  a  rule  in  association  v/ith  a  purulent  urethritis. 
In  women  oedema  and  gangrene  of  the  vulva  and  acute  mastitis  are  very 
rare  complications.  Menstruation  is  not  likely  to  occur  during  the  attack. 
When  it  does  occur  it  is  usually  profuse. 

Hemorrhagic  cases  of  enteric  fever  have  been  reported.  Of  these  I 
have  seen  several.  Hemorrhages  into  the  skin  are  more  common  than  from 
mucous  surfaces.     The  general  symptoms  are  severe. 

Furunculosis,  local  gangrene  of  peripheral  ^arts,  periostitis,  caries, 
and  necrosis  with  abscess  and  sinus  formation  are  compHcations  and 
sequels  often  encountered.  The  bone  lesions  of  enteric  fever  are  notable 
for  their  persistence.     Typhoid  bacilli  are  present  in  a  majority  of  the 
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rases.  Tho  tibiae,  ribs,  ami  costal  cartilages  are  most  commonly  involved. 
Arthritis  involving  the  knee  and  hip  is  among  the  infrequent  ccjinplica- 
tions.     It  is  usually  septic. 

Typhoid  S])inc. — iSpinal  symptoms  are  sometimes  observed  in  the 
later  course  of  severe  attacks  or  during  convalescence.  They  consist  of 
pain  in  the  lunibosacral  region,  aggravated  by  movement,  tenderne.ss  upon 
pressure,  stiffness,  and  inability  to  execute  movements  requiring  flexion, 
extension,  or  rotation  of  tiie  spine.  Nervous  symj)toms  are  prominent  in 
some  cases.  There  is  no  rise  of  temperature  and  physical  signs  are  absent. 
The  condition  is  usually  a  neurosis — hysterical  spine — and  terminates  in 
recovery.  There  may  be' a  spondylitis.  I  have  seen  a  fatal  case  of  vertebral 
tuberculosis  following  enteric  fever  in  a  lad  of  seventeen,  which  for  a 
period  of  several  months  was  regarded  as  an  instance  of  typhoid  spine. 

Parenchymatous  degeneration  of  the  voluntary  muscles,  which  espe- 
cially affects  the  recti  abdominalis  and  the  adductors  of  the  thigh,  some- 
times leads  to  the  rupture  of  the  mass  of  the  muscle  and  may  also  lead  to 
hemorrhage  and  abscess  formation. 

The  Association  of  other  Diseases  with  Enteric  Fever. — The  fre- 
quency of  croupous  pneumonia  as  an  intercurrent  disease  has  been  noted 
above.  Erysipelas  occurs  in  about  two  per  cent,  of  the  cases,  more  com- 
monly in  the  period  of  convalescence.  The  exanthemata,  especially 
measles  and  varicella,  may  be  associated  with  enteric  fever. 

Malarial  fever  and  enteric  fever  may  coexist.  There  is  no  such  thing 
as  a  hybrid,  as  indicated  by  the  term  typhomalarial  fever.  Such  cases 
are  usually  enteric  fever  or  estivo-autumnal  fever  without  well-marked 
paroxysms. 

Tuberculosis  as  an  associated  disease  has  already  been  mentioned. 
The  various  phases  of  this  relation  will  be  fully  considered  later. 

The  Effect  of  Enteric  Fever  upon  Certain  Chronic  Diseases. — 
During  the  attack  of  enteric  fever  the  paroxysms  of  epilepsy  frequently  cease, 
the  irregular  movements  of  chorea  and  the  allied  affections  are  in  abej'ance, 
and  sugar  frequently  wholly  disappears  from  the  urine  in  diabetic  subjects. 
In  all  these  conditions  the  effect  is  only  temporary  and  the  symptoms 
of  the  antecedent  disease  recur  with  convalescence  or  shortly  afterwards. 

Relapse.  —  The  frequency  of  relapse  varies,  according  to  different 
observers,  between  three  and  eighteen  or  twenty  per  cent.  Relapse  occurs 
with  greater  frequency  in  cases  treated  by  systematic  cold  bathing.  It  is 
obvious  that  a  therapeutic  method  which  reduces  the  mortality  will  increase 
the  nunil^er  of  convalescent  cases  in  which  relapse  may  occur. 

The  ordinary  form  of  relapse  begins  after  the  defervescence  is  com- 
plete and  presents  the  picture  of  a  repetition  of  the  primary  attack,  usually 
shortened  and  moderated  in  intensity.  The  onset  is  somewhat  more  rapid; 
sometimes  abrupt  w^ith  a  chill.  At  times,  however,  the  relapse  is  even 
more  severe  than  the  original  disease  and  occasionally  it  terminates  in 
death.  The  interval  between  the  defervescence  and  the  relapse  varies 
from  two  or  three  to  twenty  days.  I  have  seen  a  case  in  which  it  was  five 
weeks.  The  question  as  to  whether  a  repetition  of  the  attack  after  a  pro- 
longed period  constitutes  a  late  relapse  or  an  early  second  attack  is  purely 
academic  and  without  practical  importance.     The  relapse  is  commonly 
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single;  occasionally  multiple:  two  are  by  no  means  rare;  three  are  infre- 
quent; five  have  been  observed.  The  diagnosis  of  relapse  rests  upon  the 
range  and  duration  of  the  fever  and  its  association  with  rose  spots,  recur- 
rence of  splenic  tumor,  cessation  of  the  hunger  which  follows  defervescence, 
and  other  factors  in  the  enteric  fever  symptom-complex.  It  is  to  be  dis- 
tinguished from  recrudescence — a  transient  fever  dependent  upon  the 
instabihty  of  the  heat-regulating  apparatus  during  convalescence  and  due 
to  trifling  causes;  from  so-called  bed-fever, — an  unimportant  clinical 
manifestation, — and  from  the  symptomatic  fever  which  may  be  the  first 
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Fig.  212. — Enteric  fever.  Relapse  beginning  in  abrupt  rise  of  temperature  on  the  29th  day  after 
*he  onset  of  the  primary  attack  and  the  14th  after  complete  defervescence.  Duration  of  relapse  13  days. 
Recovery.    Girl,  aged  11  years. 

indication  of  some  sequel  or  fresh  infective  or  inflammatory  process,  to 
which  the  depraved  nutrition  of  the  orgaiusm  singularly  disposes  it. 

Intercurrent  Relapse. — This  form  of  relapse  receives  its  name  from  the 
fact  that  it  begins  before  the  primary  attack  comes  to  an  end.  The  patient 
seems  to  be  doing  well;  the  temperature  has  assumed  the  remittent,  even 
the  intermittent,  curve;  the  tongue  begins  to  clean  off;  the  nervous  symp- 
toms amehorate,  and  convalescence  appears  assured,  when  the  fever  again 
rises  and  becomes  subcontinuous,  and  with  recurrence  of  the  symptoms 
the  attack  repeats  its  previous  course.  Relapses  of  this  form  are  often 
severe.     They  explain  a  large  proportion  of  the  protracted  cases. 

Theory  of  the  Relapse  in  Enteric  Fever. — In  a  majority  of  the 
cases  the  circumstances  under  which  relapses  occur  render  it  practically 
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inipossil)lc  for  the  rciiifi^ction  to  have  come  from  outside.  Neither  the 
water  nor  the  food,  iiu-ludins  the  milk,  can  1)C  iricriiniiiated.  The  theory 
of  reinfection  from  witliin  the  organism  is  the  only  alternative.  Of  the 
actual  conditions  favoring  its  occurrence  little  is  known.  As  a  working 
hypothesis,  reinfection  from  tiie  gall-bladder  and  bile  passages  as  suggested 
by  Chiari  appears  to  meet  the  recpiirements  of  a  majority  of  the  cases. 
The  persistence  of  the  bacilli  in  the  mesenteric  glands,  the  spleen,  and  the 
gall-bladder,  and  their  presence  in  the  stools  for  a  long  time  after  deferves- 
cence favor  this  view.  The  immunity  conferred  by  the  attack  is  apparently 
of  slow  development.  The  fact  that  the  greater  number  of  relapses  occur 
within  a  week  or  ten  days  after  the  fever  has  sul)sided,  at  a  time  when  solid 
food  in  increasing  amounts  is  being  taken,  lends  support  to  this  hypothesis. 
It  is  at  least  possible  that  increased  peristalsis  may  cause  the  sudden  dis- 
charge of  large  quantities  of  bacilli-laden  bile  into  the  intestines  at  a  time 
when  immunity  is  not  yet  complete.  Too  much  food  and  unwholesome 
food  may  cause  recrudescences  of  fever,  but  that  they  can,  in  the  absence 
of  reinfection,  cause  relapse  is  a  proposition  not  to  be  considered.  The 
hypothesis  of  Durham,  that  groups  of  bacilli  of  similar  species  but  not 
identical  cause  the  attack,  and  that  the  antitoxin  formed  in  the  blood 
does  not  neutralize  all  these  groups,  those  remaining  active  giving  rise  to 
single  or  multiple  relapses,  is  highly  ingenious  but  lacks  proof. 

Diagnosis. — (1)  The  causal  or  etiological  diagnosis;  (2)  the  direct 
diagnosis;  (3)  the  differential  diagnosis;  (4)  diagnosis  by  exclusion;  and 
(5)  a  provisional  diagnosis  are  to  be  considered. 

The  diagnosis  is  a  simple  matter  in  well-characterized  cases  after  the 
first  week.  The  atypical  cases  are  obscure  and  the  more  widely  they 
depart  from  the  type  the  more  uncertain  does  the  diagnosis  become.  The 
remarkable  variations  in  the  disease  itself,  the  great  number  of  complica- 
tions and  sequels,  and  the  irregularity  of  its  course  add  to  the  difficulties. 
The  diagnostician  must  know  not  only  enteric  fever  but  he  must  also  know 
the  many  maladies  to  which  in  its  multiform  aspects  it  bears  a  close  or 
superficial  resemblance. 

1,  Causal  or  Etiological  Diagnosis. — In  sporadic  cases  in  which  the  true 
nature  of  the  attack  remains  obscure  and  the  association  of  cardinal 
symptoms  essential  to  a  clinical  diagnosis  is  lacking,  it  is  of  importance 
to  ascertain  whether  or  not  the  patient  has  visited  a  district  in  which  enteric 
fever  is  endemic  or  in  which  the  water  supply  is  tainted;  whether  he  has 
been  in  a  house  in  which  there  were  one  or  several  cases  or  he  is  a  newcomer, 
and  to  ascertain  the  length  of  time  since  such  probable  exposure.  The 
question  of  acquired  immunity  is  to  be  considered.  A  clear  history  of  a 
previous  attack  is  presumptive  but  not  positive  evidence  against  enteric 
fever  in  a  doubtful  case.  In  a  majority  of  sporadic  cases  the  source  of 
the  infection  cannot  be  traced. 

In  local  epidemics  every  effort  should  be  made  to  find  the  starting- 
point  of  the  outbreak.  Has  a  case  been  the  source  of  contamination? 
Has  a  sewer  burst  and  discharged  its  contents  into  a  water  reservoir?  Do 
the  cases  follow  the  distribution  of  the  milk  from  a  particular  dairy?  Are 
they  limited  to  those  who  have  eaten  oysters  or  other  shell-fish  from  beds 
in  sewage-defiled  waters?     If  in  a  standing  camp  is  the  water  to  be  incrimi- 
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nated,  or  badly  constructed  latrines  and  swarms  of  house-flies?  Upon  the 
answer  to  questions  like  these  often  depend  many  lives.  Diagnosis  and 
prophylaxis,  the  work  of  the  physician  and  of  the  sanitarian,  are  inseparably 
bound  together.  Bacteriologically,  the  presence  of  the  bacilli  in  the  blood 
or  discharges  is  of  conclusive  importance. 

The  isolation  of  B.  typhosus  from  the  blood  by  means  of  culture 
methods  has  become  in  recent  years  a  practical  diagnostic  procedure. 
The  quantity  of  blood  necessary  is  considerable  but  not  so  great  as  to  do 
harm  in  any  case.  Its  withdrawal  from  a  vein  is  almost  painless.  This 
method  yields  positive  results  early  in  the  attack,  even  before  the  appear- 
ance of  the  eruption.  It  is  especially  valuable  in  septic  cases.  A  recent 
method  is  that  of  Peabody,  and  consists  in  the  employment  of  ox-bile  as 
a  culture  medium  for  the  Bacillus  typhosus.  The  quantity  of  blood  required 
is  small — ^two  cubic  centimetres  being  sufficient.  The  blood  is  drawn  under 
antiseptic  j^recautions  from  the  vein  at  the  bend  of  the  elbow  and  placed 
in  a  tube  of  sterile  bile  bouillon.  This  should  be  sent  at  once  to  a!  laboratory 
for  incubation  and  bacteriological  study.  The  isolation  of  a  motile  bacillus 
may  be  regarded  as  presumptive  evidence  of  the  existence  of  enteric  fever, 
but  further  cultures  are  necessary  to  establish  the  identity  of  the  organism. 

Blood  removed  from  the  rose  spots  contains  the  bacilli.  The  procedure 
is  attended  with  pain  and  is  useless  for  diagnostic  purposes,  since  the 
eruption  itself  constitutes  a  cardinal  diagnostic  criterion.  The  isolation 
of  the  bacilli  from  the  urine  is  now  a  practical  method  of  diagnosis.  Their 
demonstration  is  conclusive  as  regards  the  nature  of  the  disease.  Their 
presence  has  been  noted  in  some  cases  at  an  earlier  period  than  a  positive 
agglutination  test. 

The  isolation  of  the  bacilli  from  the  stools  has  been  rendered  practi- 
cable by  the  more  recent  culture  methods,  but  the  technical  difficulties  are 
considerable. 

Of  the  foregoing  methods,  blood  cultures  and  the  examination  of  the 
urine  are  more  practical  than  the  others  and  are  in  use  when  the  necessary 
technical  skill  and  the  facilities  of  a  clinical  laboratory  are  at  hand.  The 
majority  of  practitioners  are  not,  however,  in  a  position  to  avail  themselves 
of  them. 

The  Agglutination  Test — ^Widal  Test. — This  diagnostic  procedure 
is  of  very  great  value.  It  depends  upon  the  property  of  the  blood-serum 
of  an  enteric  fever  patient,  when  added  to  a  fresh  culture  of  the  bacilli,  to 
cause  an  arrest  of  the  movement  of  the  latter  and  their  agglutination  in 
clumps.  The  test  requires  a  definite  dilution  of  the  serum  and  time  limit. 
The  microscopical  examination  is  made  by  means  of  the  hanging  drop. 
A  dilution  of  1-50  and  time  limit  of  an  hour  are  in  general  use.  The  result 
is  decisive  if  loss  of  motility  and  clumping  occur  within  this  period.  The 
dried  serum  is  convenient  but  its  use  does  not  permit  of  accurate  dilution. 
Small  glass  bulbs  may  be  used  for  the  collection  of  the  serum.  When  the 
test  yields  a  positive  result  an  equally  prompt  and  energetic  response  to  an 
increased  dilution  renders  the  diagnosis  even  more  certain. 

The  results  of  the  Widal  test  are  to  be  taken  into  consideration  in 
connection  with  the  following  facts: 
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A  i)ositivo  result,  has  hccii  ol)1aiiicd  some  lime  iti  t he  course  of  the  attack 
or  oonvalesceiiee  in  about  i)7  ])er  eent.  oi"  cases  in  which  the  clinical  or  post- 
mortem (lata  rendered  the  dia^niosis  certain  and  in  about  93  per  cent,  of 
similar  cases  in  which  the  test  was  made  hefore  the  ei},'hth  day.    In  a  limited 
number  of  eases  the  diatirnosis  has  been  negative  in  the  early  course  of  the 
attack  and  become  positive  in  tlie  third  or  fourth  week,  or  not  until  after 
the  defervescence  or  upon  the  occurrence  of  a  relapse.    A  well-characterized 
case  of  entcj-ie  fever  with  enlarged  spleen,  rose  spots,  diarrhoea,  even  intes- 
tinal hemorrhage,  may  give  a  negative  result  throughout.    Tlie  agglutiiuiting 
power  is  retained  by  the  serum  for  an  indefinite  time,  sometimes  months, 
even  years,  after  the  attack.    A  positive  reaction  may  be  therefore  mislead- 
ing, especially  in  a  patient  in  whom  the  disease  has  run  its  course  in  an 
irregular  manner  or  has  been  of  the  mildest  or  of  the  ambulatory  variety — 
and  does  not  therefore  appear  in  the   anamnesis.     The  blood-serum   of 
healthy  pei-sons  and  of  persons  suffering  from  other  specific  infections, 
undiluted  or  in  much  lower  dilution  than  is  used  in  the  Widal  test,  some- 
times causes  loss  of  motility  and  clumping  of  the  bacilli  in  cultures,  but 
not  with  the  same  promptness  and  energy,  and  this  property  in  non-typhoid 
blood  is  lost  when  higher  dilutions,  1-50,  1-100,  are  employed.     In  cases 
presenting  the  clinical  picture  of  enteric  fever  but  in  which  the  Widal  test 
has  remained  negative,  a  positive  reaction  has  been  obtained  with  cultures 
of    paratyphoid   bacilli  —  paratyphoid.      Caution   is    therefore    necessary, 
except  in  the  prompt  and  marked  reaction  on  the  one  hand  and  in  cases, 
on  the  other  hand,  in  which  the  reaction  does  not  occur  at  any  time,  in 
drawing  either  positive  or  negative  conclusions.     If  due  regard  be  paid  to 
the  above  mentioned  peculiarities  in  the  reaction,  the  "Widal  test  is  of 
value  in  diagnosis. 

This  test,  important  as  it  is,  cannot  be  made  available  for  the  general 
practitioner  because  of  the  difficulty  of  having  constantly  on  hand  fresh 
cultures  of  the  bacilli.  Only  in  communities  in  which  there  are  well- 
equipped  clinical  laboratories  can  its  full  usefulness  be  realized. 

The  method  of  Bass  and  Watkins  consists  in  the  use  of  fonnalinized 
bacilli.  The  test  suspension  is  composed  of  10,000  millions  of  bacilli  per 
1  e.c.  of  1.7  per  cent.  NaCl  and  1  per  cent,  formalin.  One  or  two  drops  of 
blood  diluted  with  four  volumes  of  water  are  mixed  on  a  glass  slide  with 
an  equal  quantity  of  the  test  suspension.  The  slide  is  slowly  tilted  from 
side  to  side.  The  reaction  takes  place  almost  at  once.  If  positive,  a 
grayish  sediment  is  precipitated ;  if  negative,  the  mixture  remains  clear. 
Macroscopic  Method. — This  method  is  based  upon  the  fact  that  tj^Dhoid 
bacilli  are  susceptible  to  agglutination  afte.-  devitalization  by  certain 
antiseptics.  The  killed  bacilli  are  suspended  in  narrow  test-tubes,  fonning 
a  homogeneous,  slightly  cloudy  fluid.  Upon  the  addition  of  typhoid  serum 
agglutination  takes  place,  and  flocculi  appear  which  gradually  settle  as  a 
white  precipitate,  leaving  the  supernatant  fluid  clear.  If  the  reaction  is 
incomplete,  flocculi  are  formed  which  still  float.  When  the  reaction  is 
negative    the   fluid   remains   uniformly   cloudy,    as   in   the   control   tube. 
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Suitable  outfits  with  full  directions  are  made  and  marketed  b}'  the  biolog- 
ical laboratories. 

The  Marris  Atropine  Test. — The  stomach  being  empty,  the  pulse- 
frequency  is  taken  for  ten  consecutive  minutes,  while  the  patient  rests 
quietly  in  bed.  If  the  number  of  beats  per  minute  remains  practically 
constant,  this  is  accepted  as  the  average  mean  rate.  Atropine  sulphate, 
grain  -^/go  or  ^/gg,  is  then  injected  hypodermically  into  the  upper  arm,  after 
which  the  patient  remains  quiet  in  the  same  position  for  twenty  minutes. 
The  pulse-rate  is  then  taken  again  and  the  counting  is  continued  until  the 
maximum  rate  per  minute  has  been  reached  and  it  has  definitely  started 
to  fall  to  a  lower  level.  The  difference  between  this  high  level  and  the 
mean  of  the  ten  consecutive  minutes  before  the  injection  is  taken  as  the 
release.  An  increase  of  only  ten  beats  or  less  per  minute  is  very  suggestive 
that  the  patient  is  suffering  from  typhoid  or  paratyphoid  infection.  A 
"positive"  atropine  reaction  is  shown  by  little  or  no  increase  in  pulse- 
frequency  after  the  injection — ^ten  or  fewer  beats  to  the  minute.  A 
"negative"  reaction  is  manifest  by  an  increase  of  fifteen  or  more.  The 
line  between  positive  and  negative  is,  however,  not  sharply  defined  and 
the  test  must  therefore  in  doubtful  cases  be  repeated  several  times.  This 
test  is  not  without  value,  but  there  are  numerous  sources  of  fallacy. 

The  Ophthalmic  Reaction  in  the  Diagnosis  of  Enteric  Fever. — 
Chantemesse  (1907)  announced  a  new  characteristic  reaction  for  the  diag- 
nosis of  enteric  fever.  The  test  is  performed  by  instilling  into  the  con- 
junctival sac  a  solution  prepared  from  virulent  typhoid  bacilli  by  washing, 
drying  and  trituration,  precipitation  with  alcohol,  and  again  drying  and 
reducing  to  powder.  A  positive  reaction  consists  in  the  occurrence,  in  from 
three  to  eighteen  hours,  of  conjunctivitis,  which  attains  its  maximum  in  a 
few  hours  and  subsides  in  the  course  of  twenty-four  to  seventy-two  hours. 
In  control  cases  there  is  at  most  a  slight  hyperaemia  which  passes  off  in  the 
course  of  five  or  six  hours. 

The  urotoxic  coefficient  in  enteric  fever  is  high  and  has  been  found 
to  be  increased  in  cases  treated  by  systematic  cold  bathing.  This  fact 
which  is  intimately  related  to  the  bacteriology  of  the  disease  is  not  used 
for  diagnostic  purposes. 

2.  The  Direct  Diagnosis. — The  presence  of  B.  typhosus  in  the  blood 
or  excretions  or  a  prompt  response  to  the  Widal  test  renders  the  diagnosis 
positive  independently  of  the  clinical  phenomena.  The  direct  diagnosis 
then  rests  upon  the  bacteriological  diagnosis.  In  the  vast  majority  of  cases 
the  diagnosis  can  be  made  with  precision  at  the  bedside — a  fortunate 
matter,  since  the  procedures  of  the  bacteriological  laboratory  are  not  always 
available. 

The    association    of    the    four    following    symptoms    is    of    cardinal 
importance : 

(a)  The  Gradually  Ascending  Temperature. — This  phenomenon 
is  available  only  when  the  observations  have  been  begun  early  in  the 
attack — second  or  third  day.  This  happens  only  in  a  limited  number  of  the 
cases;  but  a  temperature  of  103°-104°  F.  (39.5°-40°  C.)  of  subcontinuous 
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typo  and  a  history  ol"  Ichrilc  syiiiptoriis  (»l"  triatliially  iiicifasiiig  Hevj-rity 
and  several  days'  duration  aiT  si^iiilifaiit.  A  rnrvr  of  n'liiittent  typ<'  in 
the  third  week  and  distinct  intcnnissions  witli  proixrcssively  l"allin<^  cveninp: 
maxima  are  of  ^'reat  dia^-nostic  value  in  a  case  in  which  other  dia^Miostic 
criteria  have  been  uncertain.  The  duration  of  the  febrile  movement  is 
important,  but  it  is  in  the  doul)tful  cases  that  we  find  a  shorter  or,  more 
eonnnonly,  a  lonjjer  course  than  in  those  which  are  typical. 

(b)  The  prLSE-FKEQrE:Nrv,  which  is  increased,  but  not  in  proportion 
to  the  temperature.  With  evening:  maxima  of  104^  F.  the  pulse-fretpieney 
may  not  exceed  90-110  per  minute.  This  derangement  of  ratio  is  observed 
in  vei*y  few  of  the  acute  febrile  infections.  Yellow  fever  is  conspicuous, 
but  there  can  scarcely  be  any  cpiestion  as  to  the  discrimination  between 
that  disease  and  enteric  fever.  There  is  nothing  characteristic  in  the  pulse 
itself.  Dicrotism  occurs  under  other  conditions,  but  its  early  appearance 
is  very  sugjjestive. 

(e)  Enlargement  of  the  Spleen. — This  is  a  constant  phenomenon, 
but  cannot  always,  on  account  of  the  distention  of  the  l)owel.  be  demon- 
strated. It  occurs  in  the  other  acute  infections.  Nevertheless  enlarge- 
ment of  the  spleen  at  the  end  of  the  first  week,  associated  with  the 
other  cardinal  symptoms,  is  of  great  diagnostic  value  in  the  direct 
diagnosis. 

(d)  The  Eruption. — The  appearance  of  the  rose  spots  at  the  close 
of  the  first  or  in  the  course  of  the  second  week  is  an  event  of  the  highest 
diagnostic  significance.  A  single  spot  is  without  great  value,  and  the 
single  spot  is  usually  a  "doubtful"  spot;  but  successive  crops  of  papulo- 
maeular.  rose-pink  spots,  distributed  over  the  upper  abdominal  or  lower 
thoracic  regions,  disappearing  upon  pressure  or  when  the  skin  is  made 
tense,  each  spot  fading  in  the  course  of  three  or  four  days,  do  not  occur  in 
any  other  febrile  infection  and  may  be  regarded  as  rendering  a  provisional 
diagnosis  positive. 

Symptoms  of  minor  diagnostic  importance  are  epistaxis,  the  furred 
tongue,  red  at  the  borders  and  tip,  diarrhoea  with  thin,  ochre-colored  stools 
containing  now  and  then  one  or  two  hard  masses,  and  separating  on  stand- 
ing into  a  thiu  upper  and  a  thicker  sedimentary  layer,  tympany,  the  ner- 
vous phenomena,  and  bronchitis.  Intestinal  hemorrhage  or  perforation 
confirms  the  diagnosis  in  a  doubtful  ca.se.  The  tendency  to  complications 
is  characteristic  of  enteric  fever,  especially  in  the  later  course  of  the  attack. 
Furunculosis,  abscess  formation,  parotitis,  bed-sores,  septic  phenomena 
are  of  merely  suggestive  importance.  A  subnonnal  temperature  and  eager 
hunger  after  defervescence  are  of  very  common  occurrence.  The  al)sence 
of  leucocytosis  is  of  value,  but  it  is  precisely  in  tl  ^  doubtful  cases  that 
inflammatoiy  processes  or  obscure  pus  collections  impair  the  value  of  this 
method  of  diagnosis. 

Among  the  symptoms  which  militate  against  the  diagnosis  but  do 
not  negative  it  entirely  are  marked  coryza,  herpes,  initial  sweating,  early 
arthritis  and  endo-  or  pericarditis;  the  continued  absence  of  abdominal 
symptoms,   as   diarrhoea,   especially  if  resistant  to  laxatives,   a   retracted 
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abdomen  and  only  slight  enlargement  of  the  spleen.  The  continuiiig 
absence  of  the  diazo  reaction  is  not  common  in  enteric  fever. 

3.  Differential   Diagnosis The  data  for  a  positive  diagnosis  of  enteric 

fever  are  rarely  present  during  the  first  week.  In  the  absence  of  a  blood 
culture  a  provisional  diagnosis  only  is  possible.  This  is  especially  the 
ease  when  the  patient  is  seen  for  the  first  time.  During  the  fastigium  if 
the  four  cardinal  sjTnptoms  of  sub-continuous  high  temperature,  slow  pulse 
in  proportion  to  the  temperature,  enlarged  spleen,  and  rash  are  present 
the  nature  of  the  malady  is  beyond  question.  But  it  often  happens  that 
one  or  more,  even  all  of  these  symptoms,  are  wanting.  The  fever  may  be 
irregTilar,  the  pulse  rapid,  the  enlargement  of  the  spleen  not  demonstrable, 
and  eruption  absent.  In  the  later  course  of  the  attack  septic  phenomena, 
various  complications,  or  an  intercurrent  relapse  may  again  render  the 
diagnosis  obscure. 

(a)  Diseases  which  Resemble  Enteric  FtevER  in  the  First  Week. 
rnffiienza  in  some  of  the  eases  can  be  excluded  only  after  several  days, 
especially  when  the  attack  has  begun  with  a  gradual,  step-like  elevation 
of  temperature,  diarrhoea,  and  enlargement  of  the  spleen.  I  have  many 
times  seen  epistaxis  at  the  onset  of  an  attack  of  epidemic  influenza.  The 
initial  ners^ous  symptoms  are  also  much  alike.  In  favor  of  influenza 
are  a  more  abrupt  onset,  catarrhal  symptoms,  especially  coryza  and  con- 
junctivitis, the  intensity  of  the  headache  and  its  localization  in  the  orbital 
regions,  a  pulse-rate  proportionate  to  the  rise  in  temperature,  and  the 
fact  that  the  attack  runs  its  course  and  defervescence  is  complete  by  the 
end  of  a  week. 

Fehricula. — Every  practitioner  sees  eases  of  transient  fever  with 
headache,  malaise,  anorexia,  and  sometimes  barely  recognizable  enlarge- 
ment of  the  spleen.  If  the  symptoms  last  twenty-four  hours  and  disappear 
altogether,  the  attack  is  known  as  ephemeral  fever ;  if  they  continue  longer, 
to  six  or  seven  days  in  the  absence  of  local  trouble,  it  is  designated  febricula. 
Many  of  the  cases  are  examples  of  the  mildest  variety  of  enteric  fever. 
In  some  instances  rose  spots  are  seen.  The  illness  may  be  due  to  some  other 
infectious  agent,  or  gastro-intestinal  catarrh,  or  sjmiptomatic  of  some 
obscure  local  infection  or  inflammatory  process. 

Acute  Exanthemata. — Scarlet  fever,  measles,  and  the  variolous  diseases 
may  during  the  period  of  onset  give  rise  to  the  suspicion  that  enteric  fever 
is  developing.  The  character  of  the  temperature  range,  the  coryza  in 
measles,  the  angina  of  scarlatina,  the  intense  headache  and  backache  of 
variola,  together  with  the  initial  rashes  when  present  and  the  appearance 
of  the  definite  eruption  in  a  relatively  short  time,  settle  any  question  as 
to  the  essential  nature  of  the  infection. 

Febrile  Enteritis  and  Gastro-enteritis. — As  a  rule,  gastric  and  intestinal 
catarrhs  run  their  course  without  fever.  Febrile  cases  do,  however,  occur. 
It  is  to  the  infrequent  cases  of  this  kind  that  such  terms  as  gastric  fever  and 
mucous  fever  owe  their  existence.  iNlost  of  the  cases  so  designated  by 
practitioners  are  cases  of  enteric  fever,  and  these  terms  are,  fortunately, 
falling  into  disuse. 
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Appendicitvi. — Tlio  <,'astro-intostiiial  symptoms  and  especially  the 
pain  and  tenderness  may  if  attended  by  a  rise  in  temperature  simulate 
enteric  fever.  I  have  known  several  instances  in  which  a  patient  .sull'ering 
from  the  latter  disease  lias  been  admitted  to  a  hospital  at  \\\\s.\\t  and  at  once 
operated  upon,  with  the  reeo^iition  upon  the  followinj?  day  of  the  true 
nature  of  the  disease.  The  sudden  onset,  the  localization  of  the  pain,  and 
tenderness,  the  absence  of  fever,  or  its  irregularity  when  present,  and  the 
lack  of  the  cardinal  symiitoms  iii)on  which  the  diagnosis  of  enteric  fever 
rests  should  put  the  practitioner  upon  his  guard. 

Bight  Uiho-ovan'ian  disease  with  fever  may  also  simulate  enteric  fever. 
The  presence  of  a  tender  mass  upon  the  right  side  with  fixation  of  the  uterus 
and  leucocytosis  are  of  positive  diagnostic  significance. 

Men  ingot  uphold  —  cerebrospinal  fever  —  takes  first  place  among  the 
diseases  which  simulate  enteric  fever  in  its  more  irregular  forms.  In  fact 
the  resemblance  between  the  cerebrospinal  form  of  enteric  fever  in  the 
first  Aveek  and  cerebrospinal  fever  is  so  great  that  a  differential  diagnosis 
can  only  be  made  by  laboratory  methods — ^Ijlood  culture.  The  onset  is 
sudden  with  intense  headache,  photophobia,  delirium,  painful  rigidity  of 
the  back  of  the  neck,  and  sometimes  vomiting.  Kernig's  sign  may  be 
present.  Examination  of  the  fluid  obtained  by  lumbar  puncture  may  show 
the  meningococeus.  The  appearance  of  rose  spots  and  abdominal  symp- 
toms at  the  end  of  the  first  week  and  mitigation  of  the  nervous  symptoms 
are  characteristic  of  enteric  fever.  Herpes  is  common  in  cerebrospinal 
fever. 

Pneumonia. — ^Pneumotyphus  is  very  rare.  The  sudden  onset  with 
chill,  high  fever,  pain  in  the  side,  cough,  and  the  signs  of  consolidation 
are  very  misleading.  The  later  course  is  that  of  enteric  fever.  The  diffi- 
culties are  increased  in  the  irregular  cases  of  enteric  fever  in  aged  persons. 
Such  cases  have  been  regarded  as  pneumonia  until  at  the  autopsy  the 
intestinal  lesions  of  enteric  fever  have  been  found.  The  recognition  of 
intercurrent  croupous  pneumonia  in  the  course  of  the  disease  is  a  com- 
paratively easy  matter  provided  that  systematic  routine  examinations  by 
the  methods  of  physical  diagnosis  are  made. 

There  are  cases  of  central  pneumonia,  occurring  independently  of 
enteric  fever,  which  simulate  it  very  closely.  These  cases  run  their  course 
for  days  with  no  other  sjTuptoms  than  those  of  fever  and  perhaps  a  trifling 
cough.  Pain,  rusty  sputum,  and  the  signs  of  consolidation  are  not  present. 
The  diagnosis  rests  upon  the  abrupt  onset  with  chill  and  high  temperature, 
difficulty  in  breathing,  the  early  appearance  of  herpes,  and  a  slight  degree 
of  jaundice.  Leucocytosis  is  of  diagnostic  value.  It  is  to  be  remembered 
that  this  sign  may  be  absent  in  the  gTavest  cases  of  pneumonia  and  present 
in  enteric  fever  complicated  by  inflammatory  or  purulent  processes.  The 
absence  of  the  temperature  curve  of  enteric  fever,  of  relative  slowness  of 
the  pulse,  of  considerable  enlargement  of  the  spleen,  and  of  rose  spots  is 
important. 

yephrotyphus. — The  cases  which  begin  with  the  clinical  phenomena  of 
an  acute  nephritis  present  great  diagnostic  difficulties  during  the  first  week. 
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There  are  headache,  vertigo,  mental  dulness,  disinclination  for  effort,  loss 
of  appetite,  and  fever.  Epistaxis  occurs  in  both  conditions.  The  illness 
looks  like  enteric  fever;  the  urine  is  that  of  an  acute  inflammation  of  the 
kidneys.  It  is  scanty,  high-colored,  of  high  specific  gravity — 1.024  to 
1.030 — and  contains  much  albumin,  together  with  hyaloangular  and 
epithelial  tube-casts,  cylindroids,  and  red  blood-corpuscles.  Eose  spots, 
splenic  tumor,  a  more  or  less  characteristic  temperature  range,  and  the 
duration  of  the  attack  render  the  diagnosis  clear.  The  nephritis  does  not 
tend  to  become  chronic. 

Sepsis. — This  term  includes  septicaemia,  pygemia,  and  septicopyaemia. 
In  general  the  differential  diagnosis  between  these  conditions  and  enteric 
fever  is  not  attended  with  difficulty.  "Where  there  is  trauma  or  obvious 
bone  disease  or  demonstrable  suppuration  no  question  arises.  There  are, 
however,  forms  of  sepsis,  especially  those  of  cryptogenetic  origin,  having 
in  common  with  enteric  fever  high  temperature,  splenic  tumor,  and  nervous 
symptoms  in  which  the  diagnosis  is  very  uncertain.  Among  the  symptoms 
which  favor  the  diagnosis  of  sepsis  are  the  following :  irregular  fever  with 
marked  remissions  and  intermissions  early  in  the  illness;  chills  followed 
by  profuse  perspiration;  endocarditis  of  the  septic  or  malignant  form; 
septic  arthritis  involving  a  single  joint  or  many — tenderness  upon  pressure 
over  the  bones — sternum,  clavicles,  tibige — and  retinal  hemorrhage.  The 
pulse  also  is  very  frequent  and  arrhythmic.  In  many  of  the  cases  there 
are  marked  meningeal  symptoms  and  cutaneous  lesions,  herpes,  urticaria,, 
erythema,  and  petechise  are  common.  Sepsis  frequently  occurs  in  the 
course  of  enteric  fever,  and  there  is  a  recognized  form  of  typhoid  septi- 
caemia— facts  which  are  of  importance  in  the  diagnosis  of  individual  cases. 

(b)  Diseases  which  Resemble  Enteric  Fever  in  the  Fastigium. — 
Malarial  fever  may  as  a  rule  be  readily  differentiated  from  enteric  fever. 
The  regularly  intermitting  forms  present  no  difficulties.  In  the  estivo- 
autumnal  form  the  diagnosis  may  be  uncertain  for  several  days.  The 
appearance  after  a  time  of  the  parasite  in  the  blood  settles  all  doubt  as 
to  the  nature  of  the  disease.  Meanwhile  the  absence  of  chills,  the  con- 
tinued fever  with  very  moderate  remissions,  together  with  weakness,  diar- 
rhoea, and  a  palpable  spleen,  suggest  enteric  fever.  The  malarial  and  the 
typhoid  infection  may  be  present  in  the  same  patient  at  the  same  time. 
With  the  estivo-autumnal  variety  this  association  is  not  uncommon,  as  was 
shown  in  soldiers  returning  from  Cuba  and  Porto  Eico  during  the  Spanish- 
American  AVar.  With  the  tertian  and  quartan  parasites  the  association  is 
rare  and  these  organisms  are  very  seldom  present  in  the  blood  of  individuals 
suffering  from  enteric  fever.  A  hybrid  disease  such  as  is  indicated  by  the 
term  typhomalarial  fever — a  separate  nosological  entity — does  not  exist. 

Typhus  fever  may  be  differentiated  from  enteric  fever  by  the  erup- 
tion, which  in  the  latter  is  far  and  away  more  sparse  and  appears  several 
days  later  in  the  course  of  the  attack.  Cases  in  which  the  rash  appears 
early  and  is  so  copious  as  to  suggest  typhus  fever  do  occur,  but  they  are 
extremely  rare.  It  does  not,  save  in  the  rarest  eases  of  hemorrhagic  enteric 
fever,  become  petechial,  as  is  the  rule  in  typhus.     The  abrupt  rise  and 
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critical  fall  of  temperature  in  typliiis  arc  very  si^'iiificant,  as  is  also  the 
liigh  pulse-freciuency.  Dicrotism  is  often  present  in  both  diseases.  The 
ditVorence  in  the  duration  of  tlic  two  diseases,  typhus  lastinj,'  usually  from 
ten  to  fourteen  days,  is  to  1h'  noted.  The  Widal  n*action  is  ahiiost  invari- 
ably wholly  absent  in  typhus.  Blood  cultures  may  become  necessary  in 
a  doubtful  case. 

liil<i})si»(j  fever  may  be  readily  differentiated  from  enteric  fever  by 
its  abrupt  onset  with  ehill  and  very  hi^di  temperature,  jaundice,  pain  and 
tenderness  in  tlie  epijrastric  zone,  critical  defervescence,  period  of  complete 
apyrexia,  and  relapse.  The  presence  of  the  spirochtrta  of  Obenneier  in  the 
blood  is  al)sohit('ly  conclusive.  In  typhus  and  relapsing  fevers  the  preva- 
lence of  an  epidemic  is  to  be  taken  into  consideration  in  the  differential 
diagnosis. 

Internal  anthrax  presents  the  symptoms  of  a  severe  infectious  disea.se 
Avith  intestinal  symptoms.  Fever,  diarrhoea,  and  splenic  enlargement 
occur.  There  are  sj-mptoms,  however,  which  scarcely  belong  to  enteric 
fever,  as  repeated  vomiting,  colic,  bloody  diarrhoea,  htpmaturia,  dyspnoea, 
cyanosis,  and  submucous  extravasations  of  blood  in  the  mouth.  An  exami- 
nation of  the  blood  reveals  the  presence  of  anthrax  bacilli. 

Acute  yniliary  tuberculosis  is  occasionally  mistaken  for  enteric  fever. 
This  error  in  diagnosis  arises  from  the  fact  that  the  former  disease  fre- 
quently begins  rapidly  in  persons  apparently  in  good  health,  with  fever,  en- 
largement of  the  spleen,  and  nervous  SATuptoms,  and  without  demonstrable 
signs  of  organic  lesions  upon  physical  examination.  The  presence  in  rare 
cases  of  a  scanty  eruption  of  rose-colored  maculopapules  not  to  be  dis- 
tinguished from  the  rash  of  enteric  fever  adds  greatly  to  the  uncertainties 
of  the  diagnosis.  Their  recurrence  in  crops  is  in  favor  of  the  latter  affec- 
tion. The  Widal  test  should  be  tried  and,  in  the  case  of  a  negative  result, 
repeated  at  inter\-als  of  some  days.  In  such  cases  there  is  usually  little 
sputum  and  neither  that  which  is  exrpectorated  nor  the  urine  contains 
tubercle  bacilli.  Careful  examination  of  the  chest  will  oft^n  elicit  sug- 
gestive signs,  as  vesiculo-tympanitic  resonance  at  an  apex  and  a  few 
scattered  small  mucous  or  coarse  crepitant  rales  of  high  pitch.  Cyanosis 
and  dyspnoea  are  prominent  SATuptoms.  The  pulse,  in  the  absence  of  an. 
associated  meningitis  in  which  it  is  often  slow,  is  frequent,  feeble,  and 
arrhythmic,  showing  in  particular  remarkable  variations  in  frequency  in 
the  course  of  brief  intei-A'als  of  time.  The  splenic  enlargement  is  less 
marked  than  in  enteric  fever;  but  there  are  a  few  eases  of  the  latter  disease 
in  which  the  spleen  is  but  little  enlarged  and  many  in  which  during  the 
fastigium  the  enlargement  cannot  be  demonstrated  on  account  of  the 
meteorism.  A  complicating  meningitis  may  occur  in  either  affection,  but 
is  much  more  common  in  tuberculosis.  If  an  ophthalmoscopic  examina- 
tion, which  should  be  repeated  from  time  to  time,  reveals  the  presence 
of  tubercles  in  the  choroid,  the  diagnosis  is  established.  The  atypical 
course  of  the  temperature  in  tuberculosis,  especially  its  extreme  irregularity, 
the  occurrence  of  remissions,  and  its  occasional  morning  exacerbations  and 
evening  remissions — inverse  type — are  of  great  diagnostic  value. 
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Tuberculous  peritonitis  may,  in  certain  of  its  forms,  present  a  mis- 
leading resemblance  to  enteric  fever.  The  attack  begins  gradually  with 
abdominal  tenderness,  meteorism,  and  diarrhoea.  There  are  moderate  fever 
of  subcontinuous  or  remittent  type  and  rapid  wasting.  The  diagnostic 
criteria  are  those  already  mentioned  under  acute  miliary  tuberculosis.  . 
Ascites,  a  doughy  distention  of  the  abdomen,  the  presence  of  enlarged 
mesenteric  glands  or  a  sausage-shaped  omental  tumor  are  confirmatory  data 
in  tuberculous  disease. 

Sepsis  may  present  the  same  difficulties  in  diagnosis  from  enteric  fever 
in  this  period  as  in  the  first  week.  The  points  of  differentiation  are  the 
same  and  have  already  been  set  forth  in  sufficient  detail.  The  long-con- 
tinued sjmiptomatic  fever  of  deep-seated  suppuration,  often  obscure,  may 
in  the  absence  of  chills  and  sweating  closely  simulate  enteric  fever.  This 
is  especially  true  of  the  deep  abscesses  which  occasionally  occur  in  visceral 
and  bone  tuberculosis. 

Malignant  endocarditis  is  not  rarely  mistaken  for  enteric  fever.  Chang- 
ing murmurs,  embolism,  and  the  presence  of.  leucocytosis  are  of  great 
diagnostic  aid.  The  Widal  reaction  and  blood  cultures  when  positive  dispel 
any  doubts  as  to  the  presence  of  enteric  fever. 

(c)  Diseases  which  Resemble  Enteric  Fever  in  its  Later  Course. 
— Septic  conditions,  various  complications,  and  intercurrent  relapse  greatly 
modify  the  period  of  decline.  In  fact  the  terminal  course  of  an  ordinarily 
well-characterized,  uncomplicated  attack  of  enteric  fever  is  often  as  typical 
as  the  onset.  The  falling  temperature  with  its  remittent  and  intermittent 
curve,  the  cleaning  tongnie  and  urgent  hung'er,  the  clearing  mind  and  natural 
sleep,  all  coming  on  toward  the  close  of  an  illness  of  three  or  four  weeks' 
duration,  would  almost  justify  a  diagnosis  in  the  absence  of  a  history  of 
the  previous  course  of  the  attack. 

Sepsis  of  ohscure  origin — cryptogenetic — sometimes  sepsis  due  to 
ohvious  causes,  as  purulent  effusion,  abscess  formation,  or  caries,  may  so 
dominate  the  clinical  picture  as  to  raise  a  doubt  in  regard  to  the  true  nature 
of  the  primary  attack.  In  default  of  a  satisfactory  anamnesis  the  methods 
of  the  laboratory,  especially  blood  cultures,  the  examination  of  the  urine 
for  B.  typhosus,  and  the  Widal  test  are  in  many  cases  essential  to  a  positive 
diagnosis.  Complications,  as  pleurisy  with  effusion,  bronchopneumonia, 
pulmonary  abscess  or  gangrene,  malignant  endocarditis,  cystitis  and  pye- 
litis, and  various  nervous  diseases  may  assume  such  a  degree  of  prominence 
as  to  dwarf  the  significance  of  the  early  sjonptom-complex  and  raise  the 
question  as  to  whether  or  not  the  previous  symptoms  have  been  those  of 
enteric  fever  or  simply  earlier  manifestations  of  the  present  disease. 

Intercurrent  relapse  frequently  prolongs  the  attack  to  six  or  seven 
weeks.  Fresh  crops  of  rose  spots,  the  character  of  the  temperature  range, 
which  may  after  having  been  strongly  remittent  again  become  subcon- 
tinuous, the  persistent  enlargement  of  the  spleen,  and  the  other  symptoms 
of  a  specific  rather  than  a  septic  infection  afford  the  criteria  for  a  diag-nosis. 

Urcemia  in  its  chrome  forais  may  suggest  enteric  fever  at  the  later 
periods  of  its  course  by  a  rapid  and  feeble  pulse,  dry  and  fissured  tongue, 
stupor,  wandering  delirium,  subsultus,  and  continued  fever  of  mild  type. 
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The  urinary  findinfii;s,  (he  condition  of  the  arteries,  a  nef^ative  Widal  reaction, 
and  the  i)i-e\i()us  liisloryare  usually  sullieient  for  the  differential  diuf^no.sis. 

4.  Diagnosis  by  Exclusion.  Knteric  fe\'er  is  by  fur  the  most  coninKJii 
of  the  febrile  infectious  diseases;  with  the  exception  of  intestinal  symptoms, 
enlargement  of  the  spleen,  trifiinp;  bronchitis,  and  a  relatively  slow  pulse, 
there  are  no  constant  evidences  of  visceral  disease;  the  age  at  which  the 
disease  is  most  common  and  the  imnmnity  which  is  established  by  the 
attack  are  facts  availal)le  in  a  doubtful  case  for  the  diagnosis  by  exclusion. 

0.  A  Provisional  Diagnosis. — There  are  cases  in  which  a  positive 
diagnosis  cannot  be  made  when  the  })atient  is  seen  for  the  first  time.  Delay 
may  be  required  for  the  accunmlation  of  the  necessary  data  in  the  progress 
of  the  attack  to  a  point  at  which  characteristic  symptoms  appear.  A 
provisional  diagnosis  becomes,  under  these  circumstances,  imperative. 
Pending  the  decision  a  due  regard  of  the  welfare  of  the  patient  and  the 
comnuinit}^  demands  the  exercise  of  all  the  measures  of  treatment  and  all 
the  precautions  against  the  spread  of  the  disease  that  we  would  employ 
if  a  positive  diagnosis  were  made. 

The  Diagnosis  of  Intestinal  Perforation. — The  direct  diagnosis 
of  this  accident  rests  upon  the  association  of  the  symptoms  to  which  it 
gives  rise.  There  are  cases,  however,  in  which  several  of  the  more 
characteristic  symptoms  are  not  present,  and  every  clinical  phenomenon 
of  intestinal  perforation  may  show  itself  in  the  course  of  enteric  fever  in 
perforative  lesions  of  other  organs,  as  the  appendix,  gall-bladder,  or  peptic 
ulcer  of  the  stomach  or  duodenum;  while  acute  abdominal  symptoms  with 
or  without  collapse,  followed  by  the  signs  of  local  or  general  peritonitis, 
may  be  the  manifestations  of  intussusception,  volvulus,  strangulation  of 
a  Meckel's  diverticulum,  softened  splenic  infarct,  hepatic  abscess  or  pseudo- 
abscess  of  the  mesenteric  glands.  Prompt  recourse  to  surgical  measures 
in  any  of  these  conditions  may  be  the  only  means  of  saving  life.  In  the 
face  of  the  urgent  symptoms  of  some  grave  intra-abdominal  accident  it 
is  better  in  selected  cases  not  to  lose  time  in  the  attempt  to  make  a  diag- 
nosis of  the  lesion  by  ordinary  measures  but  at  once  to  open  the  abdomen 
and  ascertain  the  actual  condition  and  if  possible  correct  it.  This  diag- 
nostic procedure  is  justified  by  the  fact  that  enteric  fever  patients  bear 
anaesthesia  and  operation  well. 

Prognosis.  —  The  mortality  varies  greatly  in  different  outbreaks, 
the  range  being  from  five  to  seventeen  per  cent.  It  is  slightly  higher  in 
hospital  than  in  private  practice.  After  the  first  year,  the  prognosis  is  in 
general  less  favorable  as  the  age  of  the  individual  increases.  The  mortality 
is  greater  after  puberty;  after  forty  it  rises  rapidly  and  in  aged  persons 
enteric  fever  is  a  very  fatal  disease.  In  respect  of  prognosis  the  infantile 
type — high  evening  temperatures  with  marked  morning  remissions  through- 
out— is  much  more  favorable  than  the  adult  type  of  the  disease — high  or 
moderate  evening  exacerbations  with  very  slight  morning  remissions. 
Fat  persons  do  not  bear  enteric  fever  well.  Their  powers  of  resistance  to 
infections  in  general  are  less  than  in  the  spare  and  muscular;  there  is  an 
increased  tendency  to  parenchymatous  degenerations  of  the  viscera;  the 
evidences  of  myocardial  changes  are  early  noted,  and  the  nursing  and 
treatment  are  less  satisfactorv.     Those  given  to  the  abuse  of  alcohol  also 
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bear  the  disease  badly.  Women  in  general  show  a  higher  mortality  than 
men,  and  pregnant  and  lying-in  women  attacked  by  enteric  fever  are  in 
great  danger.  When  the  disease  develops  in  persons  suffering  from  chronic 
disease,  especially  affections  of  the  heart,  chronic  bronchitis,  emphysema, 
goitre,  and  pulmonary  tuberculosis,  the  prognosis  is  less  favorable  than  in 
those  in  previous  good  health.  When  the  tuberculous  patient  survives  the 
attack,  the  lung  trouble  usually  manifests  itself  with  increased  intensity. 
There  are,  however,  exceptions  to  this  rule.  I  have  seen  several  cases  in 
which  an  apparent  arrest  took  place  after  convalescence.  An  antecedent 
chronic  nephritis  adds  to  the  gravity  of  the  case.  Diabetes  mellitus  is 
also  unfavorable.  The  temperature  is  not  usually  high  and  sugar  disappears 
from  the  urine,  but  the  resisting  powers  of  the  patient  are  much  impaired. 

The  intensit}^  of  the  infection  as  shown  by  high  temperature  maxima, 
the  limited  range  of  the  remissions,  prolongation  of  the  fever,  and  the 
prominence  of  nutritional  disorders  and  nervous  symptoms  is  of  prog- 
nostic importance.  The  outlook  is  relatively  much  more  favorable  in  the 
eases  in  which  the  fever  is  moderate  and  the  associated  symptoms  of  mild 
degree — typhus  levissimus — and  in  those  in  which,  while  the  fever  is  high 
and  the  morbid  phenomena  severe,  the  course  is  short — abortive  cases. 
In  general  an  abrupt  rise  of  temperature  occurs  in  the  latter  group  of  cases 
and  is  therefore  not  without  value  as  indicating  a  short  attack.  Even  in 
these  cases  a  severe  complication,  a  relapse,  or  the  gravest  accidents — 
hemorrhage,  perforation — may  occur.  These  events  are,  however,  much 
more  common  in  cases  otherwise  severe. 

The  maintenance  of  the  power  of  the  heart  as  indicated  by  the  pulse 
is  very  important  in  prognosis.  So  long  as  the  frequency  remains  low  as 
compared  with  the  fever  and  the  volume  is  fair,  the  outlook  is  relatively 
favorable;  but  an  increased  pulse-frequency,  associated  as  it  almost  invari- 
ably is  in  this  disease  with  loss  of  power,  is  of  grave  prognostic  significance. 
This  is  particularly  the  case  when  there  are  developed  at  the  same  time 
such  evidences  of  circulatory  failure  as  pulmonary  hypostasis,  faint  cyanosis, 
coolness  of  the  extremities,  pulmonary  oedema,  and  symptoms  of  collapse. 
The  prognosis  becomes  progressively  more  ominous  as  the  frequency  of 
the  pulse  increases.  In  children  and  neurotic  individuals,  especially 
women,  a  frequent  pulse  is  less  significant,  particularly  when  it  again 
becomes  slower. 

As  a  general  rule  the  gravity  of  the  case  is  proportionate  to  the  intensity 
of  the  nervous  symptoms.  Continuing  delirium,  stupor,  coma,  and  partic- 
ularly coma  vigil,  are  of  grave  import;  so  also  are  meningeal  symptoms, 
apoplectiform  seizures,  and  local  and  general  convulsions.  Less  alarming 
are  the  psj'chic  derangements  which  occur  toward  the  close  of  the  attack 
and  during  convalescence — postfebrile  insanity. 

The  prognosis  is  rendered  unfavorable  by  the  development  of  compli- 
cations and  sequels.  These  are,  as  has  been  already  stated,  more  numerous 
than  in  any  other  infectious  febrile  disease  and  not  infrequently  determine 
the  outcome  of  the  case. 

Intestinal  hemorrhage,  when  slight  and  occurring  early  in  the  attack, 
is  not  necessarily  unfavorable.  Large  bleedings  occurring  early  are  dis- 
tinctly so,  for  four  reasons:  they  indicate  grave  local  lesions  and  usually 
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also  intense  infection;  they  clebilitMte  the  patient  and  h)\ver  his  powers  (»f 
reBistunce;  they  are  often  repeated  after  a  longer  or  shorter  interval  and 
in  some  instances  are  followed  by  perforation,  and  finally  they  constitute 
a  distinct  contraintlication  to  the  treatment  by  systematic  cold  bathing. 

Intestinal  jHM-foration  is  almost  always  followed  by  the  fatal  issue. 
The  patient  succumbs  in  the  course  of  a  few  days  to  the  consecutive  jieri- 
tonitis.  In  rare  instances  a  longer  period  may  elapse  and  a  very  few  cases 
of  spontaneous  recovery  have  been  noted.  A  favorable  prognosis  cannot 
be  made  and  the  only  chance  for  the  jiatient  lies  in  prompt  surgical  inter- 
vention. Peritonitis  without  j^erforation  constitutes  a  complication  of 
most  gloomy  import.  It  is  probable  that  a  proportion  of  the  cases  described 
as  perforation  with  recovery  have  been  instances  of  this  kind. 

Finally  the  prognosis  is  much  influenced  by  the  general  management 
of  the  individual  case  and  treatment.  Skilful  nursing,  a  careful  dietary, 
the  avoidance  of  drugging,  and  systematic  cold  bathing  have  reduced  the 
death-rate  to  about  seven  and  one-half  per  cent.  The  earlier  the  treatment 
is  instituted  the  better  the  result. 


PARATYPHOID  FEVERS. 

Definition. — A  group  of  infectious  febrile  diseases,  caused  by  organ- 
isms   intermediate    between    Bacillus    typhosus    and    Bacillus    coli    and 
presenting  the  clinical  phenom- 
ena of  enteric  fever. 

Etiology.  —  There  are  a 
number  of  organisms  in  this 
intermediate  series,  including 
the  Bacillus  enteritidis,  and 
several  varieties  causing 
diseases  in  animals.  Buxton 
has  suggested  the  following 
classification:  "  Paracolons. — 
Those  which  do  not  cause  ty- 
phoidal  symptoms  in  man.  A 
group  containing  many  different 
members  but  culturally  alike. 
Paratyphoids. — Those  which 
cause   typhoidal   symptoms. 

(A)  A   distinct   species  cultur- 
ally unlike  the  paracolons. 

(B)  A  distinct  sp<?cies  culturally 
resembling  the  paracolons." 

Cases  of  paratyphoid  have 
been  reported  from  all  parts  of 
the  world  in  which  systematic 
laboratory  work  in  bacteriology 
is  carried  on.  It  has  occurred 
in  series  of  enteric  fever  cases,  in  house  epidemics,  and  under  circum- 
stances which  render  it  probable  that  it  is  sometimes  a  water-borne 
disease. 
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MEDICAL  DIAGNOSIS. 


Symptoms. — The  features  of  reported  cases  are  variable. 
1.  Many  of  the  cases  cannot  be  distinguished  from  enteric  fever  except 
by  the  failure  of  the  blood-serum  to  agglutinate  B,  typhosus  and  its  power 
to  agglutinate  the  organisms  of  this  group.  Hemorrhage,  crural  phlebitis, 
and  relapse  occur.  2.  Others  present  the  clinical  features  of  septic  infec- 
tions and  resemble  the  so-called  typhoid  septicaemia  or  enteric  fever  with 
intercurrent  or  terminal  sepsis.  The  diagnosis  is  reached  by  exclusion 
rather  than  by  the  ordinary  clinical  features  of  enteric  fever.  3.  Finally 
the  organisms  have  been  found  in  abscesses  in  cases  in  which  no  history  of 
enteric  fever  has  been  obtained. 

The  first  group  of  cases,  those  which  are  clinically  indistinguishable 
from  enteric  fever,  are  almost  always  mild  and  terminate  in  recovery.    The 

anatomical  lesions  are  therefore 
as  yet  undescribed.  The  last 
group  is  without  interest  in  this 
respect.  Cases  of  the  second 
group  may  end  fatally.  Wells 
and  Scott  (1904)  studied  a  fatal 
case  of  their  own  in  connection 
with  four  fatal  cases  collected 
from  the  literature,  one  of  which 
occurred  in  my  service  in  the 
Pennsylvania  Hospital  and  was 
studied  by  Longcope.  The 
most  constant  lesion  was  en- 
largement of  the  spleen.  The 
intestinal  conditions  were  vari- 
able. In  two  of  the  cases  the 
intestines  were  normal.  Ulcers 
were  present  in  the  others,  but 
they  resembled  those  of  dysen- 
tery rather  than  of  enteric 
fever.  In  all  the  cases  the 
solitary  follicles,  the  Fever's 
patches,  and  the  mesenteric 
glands  were  unaffected.  The 
other  changes  present  were 
those  of  a  septicaemia. 

Diagnosis. — The  direct  di- 
agnosis of  paratyphoid  rests 
upon  the  failure  of  the  blood-serum  to  agglutinate  B.  typhosus  and  its 
power  to  agglutinate  B.  paratyphosus  or  B.  paracoli.  It  is  in  the  highest 
degree  probable  that  reported  cases  of  mild  enteric  fever  and  cases  of 
the  so-called  septicsemic  variety  have  been  instances  of  paratyphoid. 
That  conditions  not  to  be  clinically  differentiated  from  enteric  fever  may 
be  caused  by  a  number  of  allied  pathogenic  organisms  has  been 
established. 
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11.    1  YPIllS  FEVER. 

Typhus  Exnnthematicus;  Jail,  Camp,  or  Ship  Fever. 

Definition. — An  acute,  infectious,  epidemic  disease  characterized  by 
sudden  onset,  intense  fever,  a  peculiar  rash,  at  first  macular,  later  petechial, 
great  prostration,  marked  nervous  symptoms,  a  defervescence  usuallv 
critical,  and  an  average  duration  of  fourteen  days.  There  are  no  char- 
acteristic anatomical  lesions. 

Typhus — Tixfo^  smoke — used  by  Hippocrates  to  define  a  confused  state 
of  the  mind  with  a  tendency  to  stupor,  expresses  a  prominent  condition 
of  the  disease.  Typhus  is  now  a  rare  disea.se.  Its  practical  disappearance 
dates  from  the  period  when  enteric  fever  became  prevalent.  Sporadic  cases 
and  small  local  epidemics  of  typhus  occasionally  occur  in  great  cities, 
particularly  in  Great  Britain  and  Ireland  and  in  Russia. 

Etiology. — Predisposing  Ixfluences. — Typhus  is  a  disease  of  cold 
and  temperate  climates.  Its  prevalence  is  but  little  influenced  by  the 
season  of  the  3'ear  or  by  meteorological  conditions.  Overcrowding,  domestic 
and  personal  filthiness,  insufficient  food,  and  intemperance  are  important 
predisposing  influences  to  typhus.  It  is  a  disease  of  the  poor  and  under-fed 
of  large  cities.  Age  and  sex  are  without  influence.  Occupation  is  without 
influence  except  as  it  involves  actual  exposure  to  the  contagion,  as  in  the 
case  of  hospital  attendants,  physicians,  clergymen,  and  those  who  care 
for  the  dead. 

The  Exciting  Cause. — The  infecting  agent  is  Bacillus  typhi-exanthe- 
matici.  ' '  This  organism  is  a  small,  pleomorphic  gram  positive  bacillus,  not 
motile,  not  encapsulated  and  not  acid-fast.  Its  length  varies  from  .9  to 
1.9S/JL,  its  breadth  being  from  one-fift!i  to  three-fifths  its  length."  It  does 
not  produce  spores  and  is  an  obligatory  anaerobe.  It  is  present  in  the  blood 
during  the  fever  and  can  be  transmitted  by  inoculation  to  monkeys  and 
guinea-pigs.  The  disease  is  usually  communicated  by  the  bite  of  the  body- 
louse  {Pediculus  vestimenti)  or  the  bead-louse  (P.  capitis).  This  fact,  first 
discovered  by  Ricketts,  who  died  of  typhus  contracted  during  his  investi- 
gations, and  "Wilder,  fully  explains  the  distribution  and  prevalence  of  the 
disease  and  points  to  a  direct  and  efficient  prophylaxis. 

Symptoms. — The  period  of  incubation  is  about  twelve  days.  It  may 
be  less.    Prodromes  occasionally  occur. 

Stage  of  Invasion. — The  onset  is  abrupt  and  marked  by  a  chill  or 
chilliness,  followed  by  fever.  The  face  is  fiushed,  the  eyes  injected,  head- 
ache is  constant  and  severe.  The  patient  complains  of  great  pain  in  the 
back  and  soreness  of  the  limbs  and  joints.  Early  muscular  weakness,  an 
extreme  sense  of  prostration,  confusion  of  mind  and  failure  of  memory 
occur.  Delirium  is  an  early  symptom ;  it  may  be  mild  and  wandering  or 
active  and  noisy.  The  tongue,  at  first  large,  pale,  and  coated  with  a  thick 
fur,  presently  becomes  brown  and  dry.  A  stale,  unpleasant  odor  loads 
the  breath.  Constipation  is  the  rule.  The  pulse  is  full  but  compressible. 
It  soon  grows  feeble  and  varies  in  frequency  from  120-130.  Dicrotism  is 
uncommon.  The  temperature  rises  rapidly.  By  the  third  or  fourth,  day 
it  may  reach  103°-105°  F.  (39.5°-40.5°C.),  and  continues  at  this  range 
with  moderate  morning  remissions  until  the  crisis.  Hyperpyrexia,  107^- 
109°  F.  (42^-42.7°  C),  not  infrequently  precedes  death. 
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Stage  of  Eruption. — On  the  fourth  or  fifth  day,  rarely  later,  the 
eruption  appears.  It  consists  of  numerous  roseola-like  spots  of  irregular 
outline  and  from  one  to  three  lines  across,  scattered  singly  or  arranged  in 
close-set  groups  like  the  rash  of  measles.  These  spots  are  at  first  of  a  dirty 
rose  color,  slightly  raised  above  the  surface  of  the  surrounding  skin,  and 
disappear  upon  pressure.  In  the  course  of  a  day  or  two  they  become  darker 
and  are  then  no  longer  elevated  but  appear  as  faint,  dirty  brown  stains 
without  defined  margins.  A  little  later  petechias  show  themselves  at  the 
centre  of  many  of  these  spots.  The  spots  fade  during  the  first  half  of  the 
second  week  and  disappear  with  or  without  desquamation  toward  its  close. 
In  many  of  the  cases  petechise  appear  about  the  time  the  typical  rash  begins 
to  fade.  A  faintly  reddish,  lightly  defined  mottling  or  marbling  of  the  skin 
between  the  spots  or  groups  of  spots  also  occurs.    This  mottling  has  been 

described  from  its  appearing  to  lie  be- 
neath the  surface  as  the  subcuticular 
eruption  of  typhus.  The  appearance 
of  the  rash  varies  greatly,  the  differ- 
ences being  determined  by  the  general 
abundance  of  the  two  eruptions,  by 
the  relative  preponderance  of  one  or 
the  other,  and  by  the  extent  of  the 
petechise.  The  spots  and  mottling  to- 
gether constitute  the  "  mulberry  lash" 
of  Jenner. 

The  eruption  usually  appears  first 
on  the  sides  of  the  chest  or  abdomen 
and  spreads  in  a  brief  time  over  the 
body  and  limbs.  It  rarely  occurs^upon 
the  neck  or  face.  It  may  first  appear 
upon  the  back  of  the  hands.  The 
roseola-like  rash  may  be  absent  alto- 
gether, the  faint  subcuticular  mottling  alone  being  present.  The  entire 
absence  of  eruption  is  very  rare.  Sudamina  are  not  common.  The  odor 
surrounding  the  patient  has  been  regarded  as  characteristic. 

Stage  of  Nervous  Prostration. — During  the  second  week  the  depres- 
sion becomes  profound.  Headache  passes  into  delirium;  drowsiness  and 
stupor  are  marked  and  in  severe  cases  there  is  a  tendency  to  coma.  The 
delirium  continues.  Coma  vigil,  subsultus  tendinum,  and  picking  at  the 
bedclothes  may  occur.  The  conjunctivae  are  deeply  injected;  the  pupils 
contracted;  deafness  is  common.  The  flushing  of  the  face  gives  place  to  a 
dusky  pallor  and  emaciation  progresses.  There  is  cough  and  rales  are  heard 
in  all  parts  of  the  chest.  Hypostatic  congestion  occurs.  The  heart's  action 
is  faint;  the  pulse  small,  weak,  often  difficult  to  count — ranging  from  112- 
140  or  more.  A  systolic  murmur  in  the  mitral  area  is  not  infrequent.  The 
area  of  splenic  dulness  is  increased.  The  state  of  the  bowels  now  varies 
from  constipation  to  irregular,  scanty  dejections  or  moderate  diarrhoea. 
The  urine  is  decreased  in  amount,  high  colored,  and  frequently  albuminous. 
In  severe  cases  the  discharges  are  passed  involuntarily  or  there  is  retention 
of  urine.  Areas  of  the  skin  subjected  to  pressure  show  a  tendency  to 
slough.    The  surface  now  becomes  cooler  and  is  often  moist. 


Fig.  215. — Typhus  fever — fatal  on  16th  day 
of  attack. 
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Death  in  the  malignant  cases  occurs  in  the  course  of  a  few  days — 
typhus  siderans;  more  commonly  between  the  tenth  and  seventeenth  days. 
The  mode  of  death  is  by  coma  or  by  asphyxia  in  consequence  of  sudden 
pulmonary  engorgement  or  by  failure  of  the  heart,  the  pulse  becoming 
imi)erccptible,  the  surface  cold,  livid,  and  bathed  in  sweat.  In  the  milder 
cases  and  especially  in  children  the  rash  is  slight,  petechite  are  absent,  and 
defervescence  takes  place  at  the  end  of  the  first  or  the  beginning  of  the 
second  week.  In  the  average  cases  defervescence  takes  place  about  the 
fourteenth  day  by  crisis,  the  temperature  falling  in  a  single  night  or  in  the 
course  of  twenty-four  or  forty-eight  hours  to  the  normal  or  even  below  it. 
Convalescence  is  rajjid,  relapse  extremely  rare. 

Complications  and  Sequels. — Laryngitis,  bronchitis,  and  broncho- 
pneumonia are  common;  gangrene  of  the  lung  may  occur.  Independently 
of  scurvy,  which  has  been  a  frequent  concomitant  in  typhus  epidemics, 
bleeding  from  the  nose,  gums,  bowels,  urinary  passages,  and  the  vagina  has 
been  noted,  as  well  as  the  spitting  and  vomiting  of  blood.  In  certain  epi- 
demics gangrene  of  the  extremities,  the  nose,  and  the  genitalia,  and  cancrum 
oris  have  occurred.  Septic  parotitis  and  arthritis  and  subcutaneous 
abscesses  occur.     \'arious  palsies  are  met  with. 

Diagnosis. — The  direct  diagnosis  of  typhus  during  epidemics  ia 
usually  a  simple  matter.  In  early  or  isolated  cases  the  nature  of  the  disease 
must  remain  in  doubt  until  the  appearance  of  the  eruption.  The  abrupt 
onset,  initial  chill,  and  sudden  rise  of  temperature  are  important.  The 
critical  defervescence  about  the  fourteenth  day  is  characteristic. 

Differential  Diagnosis. — Enteric  Fever  (see  p.  30).  Relapsing 
FEVER  has  often  prevailed  in  connection  with  typhus.  The  stage  of  complete 
apyrexia,  the  clear  mind,  epigastric  pain  and  tenderness,  absence  of  erup- 
tion, low  death-rate,  and  the  spirochsetae  of  Obermeier  serve  to  dififerentiate 
this  disease  from  typhus.  Cerebrospinal  fever  may  at  the  onset  resemble 
typhus.  Associated  headache,  vomiting,  and  painful  rigidity  of  the  muscles 
of  the  back  of  the  neck,  Kernig's  sign,  and  in  fatal  cases  characteristic  lesions 
are  of  diagnostic  importance.  The  presence  of  the  Diplococcus  intracel- 
lularis  meningitidis  in  the  fluid  withdrawn  by  lumbar  puncture  will  deter- 
mine the  question.  Plague. — Nausea  and  vomiting,  pallor,  and  the  early 
appearance  of  glandular  swellings  are  characteristic.  The  duration  of  the 
plague  is  much  shorter  than  that  of  typhus  and  the  mortality  greater. 
Malaria. — The  malignant  malarial  fevers  of  tropical  and  subtropical 
climates  occasionally  present  strong  resemblances  to  typhus  but  they  are 
endemic,  not  contagious,  unattended  by  specific  eruptions,  show  greater 
enlargement  of  the  spleen  and  in  the  blood  the  malarial  parasite.  ^Measles 
and  t3-phus  in  children  are  attended  by  a  somewhat  similar  eruption  about 
the  fourth  day  of  the  attack.  In  measles  catarrhal  phenomena  are  promi- 
nent during  the  stage  of  invasion;  the  eruption,  which  first  shows  itself 
upon  the  face,  is  brighter  in  its  tints  and  rarely  petechial.  Alcoholism. — 
Certain  cases  are  attended  by  trembling  delirium  like  that  occasionally 
seen  in  typhus.  Shivering,  headache,  pains  in  the  limbs,  fever,  and  erup- 
tion are  absent. 

Prognosis  and  Mortality. — The  mortality  ranges  from  10  to  20  per 
cent.     It  is  much  influenced  by  age;  not  exceeding  4  per  cent,  under  ten 
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years  and  rising  above  50  per  cent,  after  sixty.  Individual  peculiarities 
unfavorably  affecting  the  prognosis  are  intemperate  habits,  disease  of  the 
kidneys,  gout,  obesity,  and  mental  depression. 

TABARDILLO  :  Mexican  Typhus. — This  infectious  disease  is  identical 
with  European  typhus.  The  period  of  incubation  appears  to  be  longer;  the 
onset  is  less  abrupt  and  the  defervescence  more  commonly  by  lysis  than 
by  crisis.  The  eruption  is  less  often  petechial.  The  duration  of  the  febrile 
movement  is  about  the  same  and  the  intense  headache  and  backache,  pros- 
tration, vertigo,  gastro-intestinal  sjTnptoms,  apathy  and  delirium  corre- 
spond to  the  typhus  of  Europe.  McCampbell,  who  has  carefully  studied 
the  subject,  believes  tabardillo  to  be  a  variety  of  typhus,  the  departure 
from  type  being  due  to  the  influence  of  temperature  and  other  climatic 
conditions.  This  observer  found  a  marked  leukocytosis  in  all  the  cases 
examined,  exceeding  30,000,  in  three  cases  terminating  fatally.  The 
erythrocytes  were  normal  or  slightly  increased;  the  hsemogiobin  ranged 
from  85  to  95  per  cent,  and  the  coa-gulativity  of  the  blood  was  much 
decreased.    The  post-mortem  findings  are  not  characteristic. 

BRILL'S  DISEASE.— Brill  (1898)  reported  a  series  of  eases  of  acute 
infection  closely  resembling  enteric  fever  but  lacking  the  characteristic  phe- 
nomena of  that  disease.  He  subsequently  extended  the  series  to  221  cases 
and  gave  a  detailed  description  of  it,  highly  suggestive  of  typhus.  Lewis 
has  reported  cases  observed  in  Philadelphia,  where  I  have  also  seen  a 
number.  The  eases  are  usually  admitted  as  enteric  fever.  They  are  char- 
acterized by  intense  headache,  apathy  and  prostration,  an  abundant  ery- 
thematous, papular  eruption  and  a  subcontinuous  pyrexia  terminating  in 
crisis  or  rapid  lysis  in  two  weeks  or  less.  In  rare  instances  two  or  more 
cases  have  occurred  in  the  same  dwelling.  It  has  not  occurred  immediately 
or  remotely  in  other  persons  when  cases  have  been  treated  in  the  general 
wards.  The  case  mortality  is  low.  The  identity  of  the  disease  described 
by  Brill  with  typhus  fever  has  been  definitely  determined.  (Anderson, 
Goldberger.)  Its  sporadic  occurrence  in  the  cities  of  the  Atlantic  seaboard 
of  North  America  is  due  to  immigration  from  Southeastern  Europe ;  its 
failure  to  prevail  in  epidemics  to  the  cleanlier  habits  and  diminished 
lousiness  ajnong  the  Americanizing  people. 
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Fcbris  Recurrc^is. 

Definition. —  An  acute,  infectious,  epidemic  disease  caused  b;>^  the 
spirochti'ta  of  Obermeier,  characterized  by  a  febrile  paroxysm  of  five  to 
seven  days  terminating?  by  crisis,  an  interval  of  complete  apyrexia  of  about 
the  same  diu'ation  and  one  or  more  abrupt  relapses.  There  are  no  char- 
acteristic anatomical  lesions. 

Relapsing  fever  has  prevailed  extensively  in  Europe  and  i)artieularly 
in  Ireland,  usually  in  association  with  typhus  fever.  It  has  occurred  in 
India  and  other  tropical  countries.  Brief  outl)reaks  have  occurred  in 
^America,  The  clinical  manifestations  are  the  same,  but  the  blood  parasites 
present  different  characteristics.  The  variety  in  the  European  relapsing 
fever  is  S.  ohermeieri;  in  the  African  *S'.  duttoni;  in  the  American  S.  novjji; 
in  the  Indian,  S.  carteri.  An  endemic  fonn  of  relapsing  fever  has  been 
recently  found  to  exist  in  Colorado.     (1918.) 

Etiology. —  Predisposing  Influences.  —  Destitution,   filth  and  over- 
crowding   play    an    important    part. 
Climate  and  season  have  no  direct  intiu- 
ence  upon  the  development  or  propa- 
gation of  relapsing  fever. 

The  Exciting  Cause. — Obermeier 
in  1873  demonstrated  in  the  blood 
an  organism  which  is  the  specific 
cause  of  relapsing  fever.  This  micro- 
organism is  a  slender  spirillum  or 
spiroclia?ta  varying  in  length  from  16 
to  -10^,  twisted  spirally  in  from  ten  to 
twenty  turns.  In  fresh  blood  it  is 
very  active.  Under  a  low  power  it 
shows  itself  by  the  commotion  among 
the  blood-corpuscles,  caused  by  its 
rapid  movements.    The  spirochietiE  are 

present  in  the  blood  only  during  the  febrile  paroxysm.  About  the  time 
of  the  crisis  they  disappear  and  are  not  found  during  the  apyrexia.  At 
this  period  minute,  highly  refractive  bodies  stated  to  be  spores  are  seen 
in  the  blood.  Upon  the  occurrence  of  relapse  active  spirocha^t*  are  again 
found  in  the  blood.  Relapsing  fever  may  be  produced  in  man  by  inocula- 
tion with  the  blood  of  a  patient,  and  several  instances  are  recorded  where 
infection  has  followed  wounding  of  the  hands  at  autopsies.  Koch.  Van 
Dyke  Carter,  and  others  have  produced  the  disease  in  monkeys  by  inocula- 
tion. Among  suctorial  insects  lice  alone  can  transmit  European  relapsing 
fever.  ' '  Bedbugs  are  never  known  to  transmit  tli^  infection  by  their  bites. ' ' 
(Xoguchi,  1917.)  Contact  infection  does  not  occur.  In  monkeys  killed 
ten  hours  after  the  crisis  the  parasites  are  found  in  the  phagocytes  in  the 
spleen.  They  are  not  present  in  the  secretions  or  excretions.  They  have 
been  found  in  the  blood  of  the  foetus.  Second  and  third  attacks  in  the  same 
individual  in  the  course  of  a  few  months  have  been  observed. 


Fig.  216. — Spirillum  of  relapsing  fever  in  blood. 
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Symptoms. — Incubation  varies  from  five  to  seven  days.  It  is  excep- 
tionally only  twenty-four  hours.  The  Primary  Paroxysm. — Prodromes 
are  as  a  rule  absent.  The  onset  is  marked  by  chills  or  chilhness,  rapid  rise 
of  temperature,  headache,  and  pain  in  the  back  and  limbs.  Sweating  is 
common.  Appetite  is  lost  and  nausea  and  vomiting  are  sometimes  persistent. 
The  tongue  is  usually  moist,  covered  T\ith  a  thick  white  or  yellowish-white 
fur.  It  is  apt  to  continue  in  this  condition  throughout  the  parox^'sm.  Rarely 
it  becomes  dry  or  shows  a  dry  brownish  streak  in  the  middle.  The  bowels 
are  constipated.  In  many  cases  jaundice  occurs.  There  is  no  characteristic 
eruption.  Sudamina  and  facial  herpes  occur.  As  earh'  as  the  second  day 
there  is  distress  in  the  epigastric  zone.  The  liver  and  spleen  are  now  found  to 
be  enlarged,  the  latter  reaching  some  distance  below  the  ribs.    There  is  marked 

tenderness  in  the  splenic  and  hepatic 
areas.  General  muscular  pain  and 
soreness  are  prominent  symptoms. 
These  pains  are  especiallj'  severe  in 
the  calves  of  the  legs  and  are  aggra- 
vated by  movement  and  pressure. 
The  mind  is  usually  clear,  delirium 
rare.  Sleeplessness  is  a  distressing 
symptom.  Epistaxis  is  not  common. 
The  fever  is  intense,  104°-107°  F. 
(40°— il.7°  C),  and  subcontinuous  in 
tjT^e.  Pulse  is  frequent,  110-1.30,  of 
moderate  fulness  and  tension,  often 
quick,  and  sometimes  dicrotic.  Be- 
tween the  third  and  tenth  days,  com- 
monly on  the  fifth  or  seventh,  crisis  occurs.  The  defervescence  takes  place  in 
the  course  of  a  few  hours  and  is  frequently  attended  by  profuse  sweating  or 
diarrhoea.  The  temperature  may  fall  several  degrees  below  the  normal.  In 
rare  instances  the  crisis  is  attended  by  transient  "violent  dehrium.  In  feeble 
persons  collapse  may  occur.  The  urine  not  infrequently  contains  albumin. 
The  Intermission. — The  crisis  nearly  always  sets  in  during  the  night.  The 
patient  in  the  course  of  a  few  hours  experiences  remarkable  rehef .  The  pains, 
headache,  and  gastric  sjmiptoms  promptly  disappear  with  the  fever.  There 
is  first  a  feehng  of  weakness  but  strength  augments  from  day  to  day.  This 
period  usually  lasts  about  a  week.  In  some  instances  it  does  not  exceed  four 
or  five  days.  In  a  hmited  number  of  cases  the  relapse  does  not  occur.  The 
Relapse. — Between  the  tweKth  and  twentieth  days  from  the  beginning  of 
the  attack,  but  commonly  on  or  about  the  fourteenth  da}',  the  patient,  with  the 
same  suddeimess  as  before,  again  falls  ill.  The  relapse  sets  in  usually  at  night. 
The  s}Tiiptoms  are  a  repetition  of  those  of  the  primary  paroxysm  but  less 
severe  and  the  relapse  is  of  shorter  duration,  usually  about  three  days,  some- 
times not  more  than  tweniy-four  hours.  Occasionally  a  second  relapse,  less 
frequently  a  third,  occurs  and  in  very  rare  instances  a  fourth  has  been 
noted.  CoxvALEscExcE. — The  close  of  the  attack,  especially  after  repeated 
relapses,  finds  the  patient  much  prostrated.  There  is  marked  emaciation, 
and  the  convalescence  is  tardy,  weeks  often  elapsing  before  the  health  is 
restored. 


Fig.  217. — Relapsing  fever. 
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Complications  and  Sequels. — Mild    bronchitis    is    not    uncommon. 

Pneumonia  has  been  InHjuenl  in  some  of  the  epidemics.  Chronic  vulvuhxr 
disease  and  myocarditis  render  tlie  patient  liable  to  sudden  death  from 
syncope.  The  sudtlen  swelling  of  the  s|)leen  may  cause  rupture  of  its  cap- 
sule. Nei)hritis  is  a  rare  complication.  Hiematemesis  and  luematuria 
have  been  noted.  Parotid  bubo  has  been  a  prominent  complication  in  some 
epidemics.  Pregnant  women  almost  invariably  abort  or  miscarry  during 
the  course  of  relapsing  fever.  This  accident  exce{)tionally  occurs  in  the 
first  paroxysm,  commonly  in  the  second.  The  foL'tus  even  at  the  approach 
of  term  perishes  and  the  life  of  the  mother  is  often  lost.  Forms  of  oph- 
thalmia have  been  common  sequels  in  some  of  the  epidemics.  Palsies  may 
occur  as  the  result  of  peripheral  neuritis. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  abrupt  onset,  high 
temperature,  enlargement  of  the  liver  and  spleen,  the  critical  defervescence 
at  the  end  of  five  to  seven  days,  and  the  occurrence  of  relapse.  Spiro- 
choetiE  in  the  blood  render  the  diagnosis  positive.  Lowenthal  used  the 
serum  test  upon  active  spirilla  with  positive  results  in  .30  out  of  .39  tests. 
In  14  cases  he  was  able  b}^  this  method  to  make  a  diagnosis  after  the  dis- 
ease was  past,  thus  determining  the  true  nature  of  a  previous  illness  of 
doubtful  character. 

Prognosis. — The  prognosis  is,  as  a  rule,  favorable.  The  mortality  in 
different  epidemics  varies  between  two  and  four  per  cent.  Death  may 
occur  from  exhaustion,  at  the  relapse,  after  repeated  relapses,  or  from 
collapse  at  the  time  of  crisis. 

IV.   THE   VARIOLOUS  DISEASES. 

Variola — Smallpox. 

Definition.  —  An  acute,  infectious,  endemic  and  epidemic  disease, 
highly  contagious,  characterized  by  fever  of  typical  course  and  a  general 
eruption  which  passes  through  the  progressive  stages  of  macule,  papule, 
vesicle,  pustule,  and  crust. 

Etiology. — Predisposixg  Influences. — Smallpox  may  be  regarded 
as  the  prototj'pe  of  contagious  diseases.  It  is  endemic  and  in  the  absence 
of  vaccination  occasionally  epidemic  in  every  climate  and  among  all  races. 
Outbreaks  are  more  common  in  the  great  centres  of  population,  but  when 
the  disease  is  transported  to  countries  in  which  it  has  never  or  not  recently 
prevailed,  as  in  Iceland  or  in  North  America  among  the  aborigines,  it  has 
raged  as  a  veritable  scourge.  The  negro  races  are  peculiarly  susceptible 
and  suffer  more  severely  than  whites. 

Age  confers  no  immunity.  The  foetus  in  utero  may  develop  the 
disease  if  the  pregnant  mother  has  contracted  it.  Miscarriage  as  in 
other  grave  infections  is  liable  to  occur  and  the  foetus  may  be  born  with 
the  signs  of  the  disease  or  the  child  at  term  may  develop  it  witliin  the 
period  of  incubation.  In  rare  instances  the  foetus  may  bear  the  scars. 
Sometimes  the  child  in  a  smallpox  hospital  is  born  without  signs  of  the 
disease,  and  ma}*,  if  at  once  vaccinated,  escape.  Such  children  are  very 
delicate.  Welch  has  seen  a  case  at  the  age  of  eighty-three.  Sex  is  with- 
out  influence.     The   menstrual    period   and    pregnancy   are   supposed    to 
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render  individuals  especially  liable  to  contract  the  disease.  Questions 
relating  to  vaccination  and  revaccination  and  exposure  render  generali- 
zations in  regard  to  these  conditions  useless.  Previous  disease  has  no 
influence.  Neither  acute  nor  chronic  affections  confer  immunity,  save  in 
so  far  as  patients  suffering  from  acute  infections  such  as  scarlet  or  enteric 
fever,  measles,  or  influenza  are  less  exposed  to  the  contagion  in  limited 
epidemics  than  persons  going  about. 

The  Exciting  Cause. — Bodies  resembling  protozoa  in  the  lesions 
were  first  described  by  Guamieri — Cytoryctes  variolce.  Later  Councilman 
and  his  associates  demonstrated  a  protozoon  with  a  cytoplasmic  stage  and 
a  double  cycle  and  small  structureless  bodies  in  the  lower  layer  of  the 
epithelial  cells.  Various  observers  have  confirmed  these  findings.  These 
organisms  bear  a  definite  relation  to  the  lesions  and  the  hypothesis  that 
they  are  the  cause  of  the  disease  is  tenable. 

The  infecting  principle  is  thrown  off  in  the  expired  air  and  in  the 
exhalations  from  the  skin,  in  the  secretions  and  excretions,  and  in  the 
crusts  of  the  unruptured  and  ruptured  pocks  formed  during  desiccation. 
The  disease  is  transmissible  during  the  whole  course  of  the  attack  from 
the  initial  stage,  before  the  appearance  of  the  exanthem,  until  the  dried 
crusts  have  entirely  separated  and  the  person  and  clothing  of  the  patient 
have  been  disinfected.  It  may  be  communicated  by  approach,  contact, 
by  a  third  person  himself  immune,  and  by  any  articles  serving  as  fomites. 
The  dried  scales  and  pus  and  the  discharges  from  the  nose  and  mouth 
floating  in  the  air  as  dust  play  the  chief  role  in  the  dissemination  of  the 
virus,  and  it  is  by  this  means  that  transmission  through  the  atmosphere, 
in  the  absence  of  any  communication,  has  taken  place  at  distances  of  one 
hundred  metres  or  more.  It  is  inoculable  by  means  of  the  lymph  of  the 
vesicles,  pus,  crusts,  and  the  blood — the  contents  of  the  vesicles  being  most 
virulent  at  the  time  when  turbidity  appears,  the  blood  during  the  early 
stages  of  the  attack.  The  corpses  of  those  dead  of  variola  communicate 
the  disease  to  susceptible  persons  not  only  in  the  performance  of  autop- 
sies or  dissections  but  also  in  their  ordinary  disposal  for  burial.  The  danger 
is  greatest  in  the  immediate  proximity  of  cases,  but  under  certain  condi- 
tions it  extends  to  remote  distances.  In  this  connection  the  part  played 
by  flies  and  other  insects  is  not  to  be  overlooked.  The  poison  is  not 
only  virulent,  it  is  also  in  the  highest  degree  tenacious  and  persistent. 
Infected  clothing  that  has  been  packed  away  may  after  several  years  give 
rise  to  the  disease  and  thus  become  the  unsuspected  cause  of  outbreaks 
in  localities  long  free  from  the  disease.  Cases  have  been  traced  to  baled 
rags  brought  from  distant  countries  as  an  article  of  commerce.  It  clings 
to  articles  of  furniture,  carpets,  and  rooms,  and  is  liable  in  times  of  epidemics 
to  infect  cabs  and  other  public  conveyances. 

The  usual  mode  of  access  is  by  way  of  the  inspired  air.  The  suscep- 
tibility to  the  disease  is  in  the  absence  of  vaccination  almost  universal. 
Natural  immunity  has,  however,  been  observed,  and  very  rare  instances 
are  now  encountered  in  which,  vaccination  having  been  unsuccessful, 
even  when  repeated,  the  individual  has  failed  to  contract  variola  upon 
exposure.  Temporary  immunity  in  unvaccinated  persons  has  also  in 
rare  cases  been  observed.     An  acquired  immunity  results  from  the  attack. 
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In  most  instances  it  is  permanent.  Second  attacks  are  exceedingly  rare 
and  tliird  attacks  almost  unknown.  Louis  XV,  of  France,  who  had  small- 
pox at  fourteen,  died  of  a  second  attack  at  the  af!;e  of  sixty-four.  The 
iminvmity  acciuired  l)y  vaccination  is  of  varial)le  duration,  the  limit  of 
which  varies  between  five  and  ten  years. 

Variola  is  transmissible  to  monkeys  by  inoculation,  and  among  the 
domestic  animals,  the  cow  and  horse,  a  local  rcacti(m  takes  j)lace.  The 
variolous  disease  of  sheep  is  analogous  to  but  not  identical  with  smallpox 
in  tlio  human  body. 

Symptoms. — Cases  of  smallpox  present  wide  variations  in  intensity 
and  clinical  manifestations,  from  a  malady  trifling  in  itself  to  an  over- 
whelming illness  terminating  in  death  as  early  as  the  third  or  fourth  day. 
The  ditTerences  mainly  but  not  exclusively  appear  at  the  time  of  the  erup- 
tion, the  symptoms  of  the  stage  of  invasion  being  much  more  constant. 
For  purposes  of  description  the  following  scheme  is  convenient: 

A.  Variola  vera — Smallpox. 

(a)  \.  discreta — Discrete  smallpox. 

(b)  ^^   confluens — Confluent  smallpox. 

(c)  \'.   haemorrhagica — Hemorrhagic  smallpox. 

i.   Purpura  variolosa, 
ii.   V.  pustulosa  haemorrhagica. 

B.  Variola  modificata — Modified  smallpox. 

(a)  Varioloid. 

(b)  Variola  sine  eruptione. 

The  period  of  incubation  varies  from  five  to  fifteen  daj's.  In  the 
majority  of  cases  it  is  twelve  or  thirteen  days.  The  incubation  is  apt  to 
be  shorter  in  the  malignant  forms  of  the  disease.  At  the  time  when  inoc- 
ulation was  practised  the  local  reaction  and  constitutional  symptoms 
frequently  appeared  toward  the  end  of  the  third  or  during  the  fourth  day. 
Prodromes  are  as  a  rule  absent. 

The  course  of  the  attack  may  be  divided  into  the  stage  of  invasion, 
the  stage  of  eruption,  and  the  stage  of  desiccation  and  decrustation. 

1.  Invasion. — The  initial  symptoms  are  acute,  usually  intense,  excep- 
tionally mild.  There  is  no  constant  relation  between  the  severity  of 
this  stage  and  the  gravity  of  the  subsequent  course  of  the  attack.  The 
mildest  varioloid  miay  begin  with  violent  symptoms.  On  the  other  hand, 
symptoms  of  slight  intensity  at  the  onset  are  not  often  followed  by  con- 
fluence or  grave  hemorrhagic  conditions.  The  attack  usually  begins 
with  a  chill  which  may  be  repeated  several  times  during  the  first  twenty- 
four  hours.  In  young  children  a  general  convulsion  may  take  the  place 
of  the  chill.  Severe  headache  usually  frontal,  dizziness,  pain  in  the  back, 
and  vomiting  occur.  The  temperature  rises  in  the  course  of  some  hours  to 
103°-104°  F.  (39.5°-40°  C.)  and  frequently  reaches  maxima  of  105°- 
106°  F.  (40.5°-41.1°  C).  Its  type  during  the  stage  of  invasion,  namely, 
until  the  signs  of  eruption  begin  to  appear,  is  subcontinuous,  with  slight 
morning  remissions.  The  respiration  and  pulse  are  accelerated,  the  former 
not  infrequently  reaching  30-36  per  minute,  the  latter  ]  20-140.  The 
pulse  may  be  full  and  bounding;   in  grave  and  malignant  cases  it  is  often 
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feeble  and  soon  becomes  irregular  and  intermittent.  The  skin  is  hot 
and  dry,  the  cheeks  reddened,  the  conjunctivae  injected.  The  tongue  is 
at  first  slightly  swollen,  indented  by  the  teeth,  and  covered  with  a  thick, 
moist,  yellowish-white  fur.  Pharyngitis  appears  early  and  there  is  pain 
upon  swallowing.  The  breath  is  foul.  Thirst,  loss  of  appetite,  and  nausea 
sometimes  leading  up  to  repeated  vomiting,  accompany  the  fever.  The 
nervous  symptoms  of  the  onset  persist  throughout  this  stage.  Headache, 
dizziness,  and  pains  in  the  back  and  limbs  become  even  more  severe^ 
Insomnia  alternates  with  light  slumber  and  delirium,  sometimes  wandering, 
sometimes  furious.  The  lumbosacral  pain  is  excruciating  and  during  an 
epidemic,  when  associated  with  high  fever,  headache,  and  vomiting,  is  of 
diagnostic  importance.  In  severe  cases  occasionally  there  is  marked  pre- 
cordial oppression.  Physical  examination  of  the  heart  and  lungs  jaelds- 
negative  results.  Exceptionally  a  few  scattered  rales  are  heard.  The 
area  of  liver  dulness  is  not  increased.  The  spleen  is  usually  palpable; 
it  may  remain  normal  in  cases  of  varioloid  and  in  hemorrhagic  cases. 
Constipation  is  the  rule.  The  urine  is  scanty  and  high  colored.  Febrile 
or  toxic  albuminuria  is  common.  Hsematuria  is  a  frequent  attendant 
condition  in  purpura  variolosa.  The  blood  shows  no  characteristic  changes. 
It  does  not  tend  to  form  rouleaux.  There  is  rapid  disintegration  of  red 
cells  ;  during  the  fever  they  are  normal  or  increased,  but  upon  the  occur- 
rence of  defervescence  the  number  of  red  cells  diminishes  suddenly. 
Regeneration  takes  place  slowly.  In  hemorrhagic  cases  the  anaemia  comes 
on  quickly  and  is  proportionate  to  the  amount  of  blood  extravasation. 
There  is  no  leucocytosis  in  the  mildest  cases  such  as  occur  in  vaccinated 
persons  nor  in  the  initial  stages  of  graver  cases.  Leucocytosis  does  not 
appear  in  the  absence  of  complications  until  suppuration  takes  place,  and 
is  due  to  infection  by  pus  organisms  and  not  to  the  poison  of  variola  itself. 
Menstruation  is  excessive  and  if  the  onset  of  smallpox  occurs  toward  its 
close  the  flow  is  increased  and  prolonged. 

During  this  stage  the  so-called  initial  or  accidental  rashes  occur.  They 
are  more  common  in  some  epidemics  than  others,  but  are  encountered 
in  from  ten  to  fifteen  per  cent,  of  all  cases.  Two  varieties  may  be  recog- 
nized which  differ  in  form,  distribution,  and  in  prognostic  importance. 
The  more  common,  roseola  variolosa,  is  macular,  suggesting  the  eruption 
of  measles,  though  it  does  not  present  the  characteristic  papules  nor  their 
grouping  in  crescents.  This  rash  usually  appears  upon  the  second  day  and 
disappears  within  twenty-four  hours,  never  persisting  after  the  appear- 
ance of  the  pocks.  It  comes  out,  as  a  rule,  first  upon  the  face,  next  upon 
the  body,  and  finally  in  abundance  upon  the  extremities.  It  is  fully 
developed  in  the  couise  of  some  hours  and  then  fades  somewhat  more  slowdy. 
It  IS  more  common  in  mild  than  in  severe  cases.  The  second  form,  ery- 
thema variolosa,  is  much  less  common.  It  appears  early,  usually  upon  the 
first  day,  and  may  in  some  cases  antedate  the  fever  and  other  constitutional 
phenomena.  It  consists  of  a  vivid  dark  crimson  efllorescence,  throughout 
which  are  scattered  numerous  purpuric  spots  of  varying  size, — hemor- 
rhagic erythema.  The  distribution  of  this  rash  is  remarkable.  The  regions 
involved  constitute  the  "triangles  of  Simon,"  of  which  the  first,  the  more 
common,  has  its  base  line  across  the  abdomen,  its  lateral  boundaries  along 
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the  inner  portions  of  the  thighs,  and  its  apex  at  the  knees;  the  second, 
of  which  there  are  usually  two,  occupy  the  lateral  thoracic  region,  the 
axilla',  a  portion  of  the  inner  surface  of  the  arm,  and  extend  forward  upon. 
the  chest.  This  rash  lasts  until  after  the  true  exantheni  api)cais.  It  gra<l- 
ually  failcs,  the  purpuric  spots  more  slowly  than  the  surrounding  erythema. 
Within  the  limits  of  these  triangles  the  variolous  exanthem  frequently 
comes  out  less  abundantly  than  elsewhere  upon  the  surface  of  the  body. 
Some  observers,  as  Hebra,  noted  this  form  of  the  initial  rash  more  commonly 
in  females.  It  is  of  unfavorable  prognostic  omen.  The  (hiration  of  the 
stage  of  invasion  is  three  days.  In  rare  cases  the  eruption  may  first  appear 
toward  the  end  of  the  second  day;  more  rarely  still,  not  until  toward  the 
close  of  the  fourth  day. 

2.  The  Stage  of  Eruption. — From  the  time  of  the  appearance  of  the 
exanthem  the  divergence  of  the  clinical  varieties  begins.  The  essential 
difference  between  variola  vera  or  true  smallpox  and  variola  modificata  or 
varioloid  consists  in  the  fact  that  in  the  former  suppuration  takes  place 
in  the  fully  developed  pocks,  with  well-marked  secondary  fever,  while  in 
the  latter  most  of  the  pocks  undergo  involution  from  the  vesicular  stage 
without  further  constitutional  disturbance. 

A.   Variola  Vera. 

(a)  The  Discrete  Form. — About  the  end  of  the  third  or  the  beginning 
of  the  fourth  day  the  eruption  appears.  It  show-s  itself  first  upon  the 
face  and  scalp,  particularly  at  the  edge  of  the  hair,  and  in  some  cases  upon 
the  wrists.  It  spreads  downward  over  the  trunk  and  extremities.  By  the 
close  of  the  third  day  of  the  eruption  and  sixth  of  the  attack  it  is  fully 
developed  and  the  surface  is  more  or  less  thickly  covered  with  pocks,  which 
are  more  abundant  and  advanced  upon  the  face,  where  they  first  appeared, 
than  elsewhere.  Here  and  there  are  to  be  seen  scattered  individual  pocks 
that  appear  later  than  those  which  surround  them.  The  exanthem  is- 
often  conspicuously  copious  in  local  areas  which  are  submitted  to  habitual 
pressure  by  the  clothing,  as  the  collar,  corset,  or  garters,  or  recently  irri- 
tated by  some  application,  as  iodine  or  a  sinapism.  It  is  usually  less  abun- 
dant in  the  hypogastric  region  and  inner  surfaces  of  the  arms  and  thighs 
than  elsewhere  and  upon  the  lower  than  the  upper  extremities. 

As  the  eruption  comes  out  the  temperature  falls,  the  constitutional 
symptoms  subside,  and  the  patient  feels  so  much  better  that  he  regards- 
himself  as  convalescent. 

The  evolution  of  the  pock  is  as  follow^s:  The  macule  consists  of  a 
red  spot,  disappearing  upon  pressure  and  varying  in  size  from  the  head 
of  an  ordinary  toilet  pin  to  a  spHt  pea.  The  color  and  distribution  of  the 
rash  at  this  period  suggest  measles  and  the  differential  diagnosis,  especially 
in  adults,  may  be  difficult.  Within  twenty-four  hours  a  distinct  hard 
papule  appears  which  feels  Uke  a  shot  embedded  in  the  skin.  This  rapidly 
becomes  acuminate  and  there  develops  at  the  summit  a  minute  vesicle 
with  clear  contents,  which  gradually  extends  to  the  size  of  the  papule 
and  becomes  tense  from  the  increase  of  contained  lymph.  The  greater 
number  of  the  fully  developed  vesicles  present  a  well-marked  and  highly 
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characteristic  central  depression — 'primary  umbilication.  At  the  centre  of 
this  depression  may  be  found  in  many  but  not  in  all  of  the  pocks  a  hair 
follicle  or  the  duct  of  a  sebaceous  gland.  Finally  the  clear,  opalescent 
contents  become  cloudy,  then  opaque  and  yellow,  the  vesicle  is  converted 
into  a  pustule — stage  of  maturation — and  with  this  change  the  umbilica- 
tion disappears  and  the  fully  developed  pock  becomes  hemispherical. 
The  pustule  is  surrounded  by  a  distinct  areola  several  millimetres  in  width 
and  the  skin  is  slightly  swollen.  By  the  third  day  the  pock  has  reached 
its  full  development  and  enters  upon  the  stage  of  involution  or  desiccation. 
Resorption  of  the  contents  rapidly  takes  place,  the  roof  of  the  pustule 
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Fig.  218. — Discrete  smallpox.     Moderate  fever  of  suppuration  ;   recovery. — Roycr. 


sinks  in,  —  secondary  umbilication,  —  hard,  yellowish-brown  or  blackish 
crusts  form,  which  gradually  separate,  leaving  abruptly  defined,  shallow 
scars,  with  glistening  red  bases,  which  in  the  course  of  time  become  white 
and  finally  disappear.  If  the  cutis  has  been  implicated  permanent  scars— 
pittings — are  formed.  The  resulting  disfigu^-ement  in  ordinary  discrete 
smallpox  is  commonly  slight. 

The  time  occupied  by  the  successive  stages  is  approximately  as  fol- 
lows: macular  one  day;  papular  one  day;  vesicular  three  days;  pustular 
three  days;  desiccation  five  to  ten  days.  Puncture  of  the  vesicles  with 
a  fine  needle  is  followed  by  the  escape  of  a  portion  only  of  its  lymph,  which 
is  enclosed  in  several  spaces  limited  by  septa.  Upon  the  palms  and  soles 
the  pocks  are  as  a  rule  scanty  and  owing  to  the  thickness  of  the  epidermis 
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they  remain  for  some  time  deeply  embedded.  Early  in  the  second  week 
of  the  attack  witli  the  maturation  of  the  pocks  secondary  fever  and  more 
or  le.ss  severe  constitutional  symptoms  occur.  The  skin  is  swollen,  tense, 
and  sore,  especially  upon  the  face,  the  eyelids  are  tumid,  and  the  counte- 
nance greatly  disfigured.  There  is  marked  leucocytosis.  The  secondary 
fever  rises  rapidly  to  about  the  range  of  that  of  the  initial  stadium  and 
falls  l)v  lysis  which  in  many  cases  is  rapid  so  that  defervescence  is  complete 
anil  the  patient  enters  upon  convalescence  in  thirty-six  or  forty-eight  hours, 
namely,  about  the  eleventh  or  twelfth  day  of  the  attack.  The  fever  may, 
however,  last  several  days.  Delirium  is  common  in  severe  cases  and  sui- 
cidal tendencies  may  show  themselves.     General  septicaemia  may  develop. 

The  mucous  membranes  exposed  to  the  air  are  involved  usuallv  at 
the  same  time  with  the  skin;  not  rarely  eailier.  The  nasal  chambers, 
the  buccal  and  pharyngeal  surfaces, 
the  palate,  and  the  larynx  and  tra- 
chea are  the  seat  of  a  more  or  less 
abundant  eruption.  The  tongue  is 
less  frequently  attacked,  though  now 
and  then  pocks  may  be  observed 
upon  the  border  and  its  under  sur- 
face. The  anal,  preputial,  and  vulvar 
regions  are  later  affected.  The  pocks 
upon  mucous  membranes  are  at  first 
analogous  to  those  upon  the  skin. 
Under  the  influence  of  heat  and 
moisture  in  the  vesicular  stage  their 
roofs  undergo  maceration  and  dis- 
crete superficial  ulcers  are  formed. 
The  mucous  lesions  are  associated 
with  catarrhal  processes  and  add 
greatly  to  the  sufferings  of  the  pa- 
tient.     Among    the    symptoms    to 

which  they  give  rise  are,  in  the  mouth,  pain  and  difficulty  in  swallowing, 
hoarseness  and  aphonia,  and  excessive  secretion,  and  about  the  meatus 
urinarius  in  both  sexes,  distressing  pain  in  micturition.  These  symptoms 
are  greatly  aggravated  in  the  stage  of  suppuration.  Among  persons 
not  protected  by  vaccination  the  discrete  form  has  fortunately  in  all 
times  been  the  most  common. 

(b)  The  Confluent  Form. — The  pocks  are  closely  set  and  run  together, 
especially  upon  the  face,  hands,  wrists,  and  feet.  This  grave  form  of  the 
disease  is  encountered  among  those  children  and  adults  alike  who  have 
not  been  protected  by  vaccination  and  revaccination.  It  has  not  been 
especially  common  in  particular  epidemics  nor  is  it  transmitted  from 
person  to  person.  On  the  other  hand  the  mildest  case  of  varioloid  may 
give  rise  to  an  infection  resulting  in  variola  confluens,  while  the  latter 
may  cause  in  a  partially  protected  person  variola  discreta  or  varioloid. 
Personal  predisposition  must  therefore  enter  largely  into  its  causation. 

The  invasion  symptoms  usually  are  very  severe.  The  eruption  appears 
some  twelve  or  eighteen  hours  earher  than  is   common  in  the  discrete 

4 


Fig.  219. — Discrete  smallpox 
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form — in  some  cases  by  the  end  of  the  second  or  the  beginning  of  the 
third  day.  The  earlier  its  appearance  the  greater  the  danger  of  confluence. 
Its  efflorescence  is  rapid  so  that  by  the  end  of  the  second  day,  the  fourth 
or  fifth  of  the  attack,  it  has  invaded  the  entire  body  from  the  head  to  the 
feet.  The  remarkable  remission  of  fever  and  amelioration  of  the  general 
symptoms  seen  upon  the  appearance  of  the  eruption  in  the  discrete  form 
seldom  occur.  As  a  rule  the  improvement  in  this  respect  is  only  partial, 
fever  persisting  throughout  the  attack  and  becoming  intense  as  suppuration 
takes  place.     The  skin  is  swollen  and  hypersemic;    the  individual  pocks 
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Fig.  220. — Confluent  smallpox.     Incomplete  defervescence  upon  appearance  of  rash ;   severe  secondai^ 
fever;  death  on  the  16th  day. — Royer. 


in  the  papular  stage  are  small  and  crowded  upon  the  skin;  they  are  rapidly 
converted  into  vesicles,  which,  increasing  in  size,  soon  become  pustules. 
During  this  process  confluence  takes  place  and  extensive  superficial  abscesses 
are  formed.  The  face  in  severe  cases  presents  the  appearance  of  a  thick 
yellowish  mask.  Upon  the  arms  and  legs  the  pocks  are  numerous  and 
limited  patches  of  confluence  are  sometimes  seen,  especially  upon  parts 
subjected  to  pressure,  as  the  buttocks,  while  they  remain  discrete  upon 
the  trunk.  The  swelKng  of  the  hands  and  feet  increases  and  these  parts 
are  the  seat  of  most  distressing  tension,  pain,  and  tenderness.  The  eruption 
is  abundant  upon  the  mucous  membranes  of  the  nose,  mouth,  pharynx, 
and  larynx.  Confluence  may  give  rise  to  extensive  superficial  ulceration. 
Deep  abscess  formation  may  occur  in  the  tonsils  or  in  the  retropharyngeal 
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tissues  and  necrosis  of  the  luiyiigeal  cartilagrs  which  may  be  associated 
with  a'denia  of  tlie  fj;'i>ttis.  The  cervical  lyniph-^hinds  are  enlarged  and 
tender.  At  this  period  purulent  metastases  in  distant  organs  fre(|uently 
develop.  Toward  the  end  of  the  first  or  at  the  lieiriiming  of  the  second 
week  the  fever  rises  to  104°  F.  (40°  C.)  or  higher,  the  pulse  to  120.     De- 


Fig.  2Ji. — Confluent  smallpox. — Rover. 

lirium,  very  often  maniacal,  sets  in;  the  patient  is  often  with  difficulty 
restrained  from  leaving  his  bed,  and  with  the  signs  of  a  profound  toxiemia, 
progressively  feebler  and  more  frequent  pulse,  subsultus,  involuntary 
discharges,  or  preagonistic  hyperpyrexia,  death  closes  the  scene.  When 
recovery  occurs,  the  cutaneous  and  constitutional  symptoms  undergo 
gradual  improvement,  and  irregular 
fever  may  even  in  the  absence  of 
complications  prolong  the  convales- 
cence into  the  fourth  week. 

3.  Stage  of  Desiccation  and 
Decrustation. — The  areola  fades  ; 
the  pustule  sinks  and  becomes  flat- 
tened; its  edge  is  sharply  defined 
against  the  surrounding  skin  and 
separation  gradually  takes  place,  the 
entire  process  occupying  in  V.  dis- 
creta  two  weeks  or  more  and  in  V. 
confluens  a  longer  time.  As  a  rule 
the  desiccation  begins  in  the  face 
and  scalp,  where  crusts  may  be  seen, 
while  upon  the  extremities  the  exanthem  is  still  in  the  pustular  stage. 
In  some  instances  the  desiccation  takes  place  on  all  parts  of  the  skin 
at  the  same  time.  Many  of  the  pustules  break  and  the  exuding  con- 
tents dry  in  the  form  of  broad  thin  crusts.  The  process  of  desiccation 
is  attended  by  intense  itching.  The  pocks  upon  the  palms  and  soles  are 
limited  in  number  and  form  hard  circumscribed  nodules  in  the  thick  epi- 


FiG.  222. — Exfoliation  of  the  palmar  epider- 
mis containing  embedded  pocks  occurring  in  the 
later  stage  of  severe  smallpox. — After  Welch  and 
Schamberg. 
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dermis,  which  in  the  course  of  three  or  four  weeks  undergo  separation  and 
may  be  picked  out.  The  hair  usually  falls  out  and  in  some  cases  the  nails 
are  lost.  In  the  confluent  form  the  thick  epidermis  of  the  hands  and  feet 
is  sometimes  cast  off  entire.  The  crusts  upon  separation  sometimes  reform 
and  the  ulcerative  lesions  of  the  skin  heal  slowly  by  granulation.  Upon 
the  face  the  resulting  scars  are  much  more  disfiguring  than  the  pitting  of 
V.  discreta.  They  are  extensive,  of  irregular  outline,  and  intersected  by 
lines  and  bands  which  gradually  undergo  contraction,  causing  ectropion 
of  the  eyelids  and  lips  and  interfering  with  the  muscles  of  expression. 

The  appearance  of  the  patient  in  the  stage  of  maturation,  particu- 
larly in  V.  confluens,  is  horrible.  The  swollen  face,  thickly  covered  with 
pustules  and  blebs,  some  of  which  are  broken  and  exude  a  sticky  pus,  or 
with  a  hideous  mask  of  necrotic  skin,  the  tumid  and  closed  eyelids,  the 
distorted  nose  and  lips,  the  disfigured  ears,  the  foul  secretions,  and  the 

stench  which  surrounds  the 
wretched  being  create  an  impres- 
sion not  to  be  forgotten  and  merit 
the  popular  adjective  loathsome 
applied  to  the  disease. 

(c)  Hemorrhagic  Forms. — i. 
Purpura  Variolosa. —  This  is  the 
most  malignant  form  of  variola. 
It  is  fortunately  comparatively 
rare  and  in  some  epidemics  no 
cases  have  been  observed.  It  may 
occur  at  any  period  of  life,  is  less 
common  among  children  than 
grown  persons,  and  affects  as  a  rule 
young  and  vigorous  adults.  The 
influence  of  vaccination  and  especially  of  repeated  revaccination  is  of  the 
greatest  importance  in  preventing  this  clinical  manifestation  of  the  variolous 
infection.  The  incubation  is  short— five  to  eight  days.  Prodromes,  especially 
lumbosacral  pains,  are  not  uncommon.  The  invasion  is  attended  with  pro- 
found constitutional  disturbance.  Fever  may  be  moderate,  but  there  is  great 
prostration;  the  pulse  is  small  and  frequent,  the  respiration  accelerated,  and 
the  patient  experiences  a  feeling  of  overwhelming  illness.  Headache  and 
backache  are  severe  and  precordial  and  epigastric  distress  are  often  asso- 
ciated with  vomiting  and  purging.  The  mind  remains  clear.  Commonly 
upon  the  second  day,  sometimes  earlier,  a  diffuse,  scarlatiniform  rash  makes 
its  appearance  upon  the  lower  part  of  the  body  and  the  extremities  and 
shortly  thereafter  upon  the  face.  Purpuric  spots  of  varying  size  rapidly 
appear.  Ecchymoses  invade  and  frequently  entirely  cover  the  face.  The 
conjunctivae,  eyelids,  and  loose  tissues  adjacent  are  distended  with  a  san- 
guinolent  oedema  and  in  a  short  time  the  greater  part  of  the  surface  of  the 
body  is  involved  in  a  livid,  purplish-red  discoloration.  Mucous  hemor- 
rhages are  common,  epistaxis,  bleeding  from  the  gums,  and  hsematuria  being 
the  usual  forms;  haemoptysis,  hsematemesis,  and  melsena  less  frequent. 
Metrorrhagia  is  common  and  pregnant  women  abort.  In  rare  instances 
death  may  take  place  without  the  occurrence  of  free  hemorrhage.      Very 


Fig.  223. — Hemorrhagic  smallpox  (RossV. Patterson). 
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often  there  is  no  trace  of  tluM>\ant  lieiii.  If  life  he  pi'oloiif^ied  a  few  scattered 
bloo(l-tin,t:;eil  papules  may  be  discovered  upon  the  forehead  and  wrists. 
This  form  of  variola  terminates  in  death  within  a  week  ami  very  often 
as  early  as  the  fourth  or  fifth  day. 

ii.  Variola  Pustulosa  Haemorrhapica. — This  form  is  mucli  more  com- 
mon than  the  prei-ediui;;  and  usually  occurs  in  feeble  and  cachectic  per- 
sons and  drunUarils  who  are  not  protected  by  vaccination.  The  attack 
develops  as  an  ordinary  severe  case  of  variola,  which  becomes  hemorrhagic 
in  the  vesicular  or  pustular  stage.  Exceptionally  bleeding  takes  place 
into  some  of  the  pocks  while  yet  in  the  papular  stage.  The  bleeding  is 
in  many  instances  restricted 
to  the  eruption  upon  the 
lower  part  of  the  body  and 
the  lower  extremities. 
Blood  extravasation  may 
also  involve  the  skin  beyond 
the  pocks  and  free  hemor- 
rhages from  mucous  sur- 
faces may  lead  up  to  the 
fatal  issue.  The  earlier  in 
the  course  of  the  attack  the 
hemorrhages  appear  the 
graver  the  outlook.  Death 
commonly  results  at  the  end 
of  the  first  or  in  the  begin- 
ning of  the  second  week. 
Recovery  may  occur  in 
cases  in  which  hemorrhage 
into  the  pocks  does  not  take 
place  until  the  stage  of  sup- 
puration.  A  distinction 
must  be  made  between  this 
form  of  variola  and  cases  of 
V.  discreta  in  which,  owing 
to  mechanical  violence, 
pressure,  or  other  accidents, 
blood  is  extravasated  into 
a  few  vesicles  or  pustules.  To  the  latter  group  must  be  referred  cases  of 
hemorrhage  into  the  pustules  of  the  legs  in  patients  w'ho  have  gotten 
out  of  bed  during  their  delirium.  Osier  describes  a  series  of  six  cases 
in  which  hemorrhage  into  the  vesicles  was  followed  by  "  a  rapid  abortion 
of  the  rash  and  speedy  recovery." 
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Fig.  224. — Severe  varioloid. — Royer, 


B.  Variola  Modificata. 

(a)  Varioloid. — This  term  is  applied  to  the  modified  form  of  smallpox 
which  occurs  in  persons  w^ho  possess  a  partial  immunity  as  the  result  of 
vaccination  and  revaccination.  It  is  characterized  anatomically  by  the 
fact  that  the  typical  exanthem  causes  as  a  rule  only  superficial  lesions 
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upon  the  skin  and  therefore  rarely  leaves  permanent  scars;  clinically  by 
the  absence  of  the  stage  of  suppuration  and  the  secondary  fever  and  a 
shorter  and  more  favorable  course.  The  period  of  incubation  is  the  same. 
The  onset  is  abrupt  and  in  many  cases  the  initial  symptoms  are  severe. 
Generally  the  symptoms  of  the  stage  of  invasion  are  relatively  mild.  Head- 
ache and  backache  may,  however,  be  intense.  If  an  initial  rash  appears  it 
is  the  macular  variety — roseola  variolosa.  The  papules  appear  toward  the 
close  of  the  third  or  in  the  beginning  of  the  fourth  day,  first  upon  the  face 
and  then  elsewhere,  spreading  from  above  downward.  They  vary  in  num- 
ber from  ten  or  twelve  upon  the  face  and  hands  to  a  copious  eruption 
distributed  over  the  entire  surface.  Within  forty-eight  hours  their  appear- 
ance is  complete,  although  during  the  latter  part  of  this  period  a  few  fresh 
papules  may  be  recognized  here  and  there  among  those  which  first  ap- 
peared. The  fever  ends  at  once  by  crisis  and  the  general  symptoms  rapidly 
improve.  The  development  of  many  of  the  pocks  is  arrested  in  the  papular 
stage;  others  abort  early  in  the  vesicular  stage  and  in  some  few  the  con- 
tents of  the  vesicles  may  become  cloudy  and  slightly  opaque.  Desiccation 
sets  in  early  and  goes  on  with  rapidity.     Convalescence  is  usually  complete. 

(b)  Variola  sine  Eruptione. — During  outbreaks  of  variola  cases  are 
sometimes  observed  in  which  no  trace  of  eruption  can  be  discovered.  The 
diagnosis  rests  upon  etiological  as  well  as  upon  clinical  grounds.  A  history 
of  exposure,  sudden  onset,  fever,  intense  lumbosacral  pains,  and  critical 
defervescence  upon  the  third  day  justify  a  provisional  diagnosis  of  smallpox 
without  eruption.  The  transmission  of  the  disease  to  others  would  render 
the  diagnosis  positive.  Variola  sine  eruptione  occurs  in  young  persons 
who  have  been  well  vaccinated  and  invariably  funs  a  favorable  course. 

The  modification  of  variola  caused  by  artificial  inoculation  is  no  longer 
encountered  in  western  countries.  About  the  eighth  day  local  reaction  was 
manifest  at  the  point  of  inoculation.  Fever  and  constitutional  symptoms 
developed  and  were  followed  by  a  typical  exanthem,  not  usually  copious. 

A  rare  anomaly  in  the  pock  is  described  under  the  name  of  horn-pox 
or  wart-pox — V.  verrucosa.  The  eruption  appears  upon  the  third  or  fourth 
day  but  instead  of  developing  as  usual  the  papules  undergo  desiccation 
upon  the  fifth  or  sixth  day  and  are  converted  into  dense  warty  or  horny 
nodules.     This  change  is  more  common  upon  the  face  than  elsewhere. 

Complications  and  Sequels. — The  complications  are  not  numerous 
and  mostly  develop  during  the  stage  of  suppuration.  They  consist  mainly 
of  extensions  of  the  suppurative  inflammatory  process  in  the  skin  or  mucous 
membranes  or  of  metastatic  infections.  It  follows  that  they  are  more 
common  and  severe  in  proportion  to  the  extent  and  intensity  of  the  sup- 
puration— in  V.  confluens  than  in  V.  discreta,  and  infrequent  in  varioloid. 
Bed-sores  and  acute  gangrene  are  frequent  in  severe  cases.  Erysipelas 
is  not  uncommon.  Phlegmonous  inflammation  of  the  skin  may  occur. 
Furunculosis  and  acne  are  often  troublesome  during  convalescence.  Super- 
ficial erosions  in  the  larynx  may  in  healing  give  rise  to  adhesions  which 
result  in  permanent  hoarseness;  the  cartilages  may  be  involved  and  acute 
oedema  of  the  larynx  may  cause  sudden  death.  Lesions  of  the  larynx 
play  an  important  part  in  the  causation  of  bronchitis  and  bronchopneu- 
monia which  is  perhaps  the  most  common  of  the  complications.     Croupous 
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pneumonia  is  infrequent ;  pulmonary  abscess  may  occur.  Purulent  pleurisy 
has  been  common  in  some  epidemics.  Cardiac  complications  arc  infrequent. 
Myocardial  changes  arc  observed.  An  apex  systolic  nuu-miu-  may  occur. 
Pericartlitis  is  rare.  Simple  endocarditis  is  not  common  in  smalli)ox. 
Malignant  endocarditis  has  been  in  some  instances  found  post  mortem. 
Venous  thrombosis  may  occur  during  the  later  course  of  the  attack.  In 
the  digestive  tract  parotitis  and  inflammatory  affections  of  the  other  sali- 
vary glands  occasionally  occur.  Their  frecjuency  varies  in  different  epidemics. 
Pseudomembranous  angina  is  common  in  severe  cases  and  especially  in  the 
hemorrhagic  forms.  The  vomiting  of  the  initial  stage  is  not  apt  to  persist. 
Diarrha-a  is  frequent,  especially  in  children.     Dysenteric  symptoms  are 
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Fig.  225. — Confluent  smallpox;  furunculosis  as  a  sequel. — Rover. 

frequently  mentioned  by  the  older  authorities  but  are  rare  at  present. 
Complications  in  the  urinary  tract  are  infrequent.  Toxic  albuminuria  is 
common;  nephritis  rare.  Hsematuria  is  usual  in  the  malignant  cases. 
Inflammation  of  the  ovaries  and  of  the  testicles — orchitis  variolosa — may 
occur.  Pregnant  women  usually  abort-.  Pysemic  arthritis  and  acute 
necrosis  of  bones  or  cartilages  may,  as  in  the  other  severe  acute  infections, 
develop  during  the  convalescence.     Diabetes  mellitus  is  a  rare  sequel. 

The  nervous  system  is  especially  prone  to  react  to  the  variolous  infec- 
tions. In  children  general  convulsions  are  common  at  the  outset  and  may 
be  repeated.  In  adults  and  especially  in  alcoholics  maniacal  delirium  may 
terminate  in  coma.  Post-febrile  insanity  sometimes  occurs.  It  is  less 
common  than  after  influenza  and  enteric  fever  and  commonh-  ends  in 
recovery.    Epilepsy  is  a  very  rare  sequel.    Purulent  meningitis  and  enceph^ 
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alitis  are  likewise  rare  complications.  Hemiplegia  has  been  observed  in 
a  few  instances.  Transient  aphasia  has  been  noted.  Paraplegia  may 
occur  at  any  time  during  the  attack.  It  begins  abruptly,  is  usually  sub- 
acute, and  may  involve  the  sphincters.  In  some  instances  the  symptoms 
have  been  those  of  acute  ascending  paralysis  and  the  termination  rapidly 
fatal.  The  palsies  of  the  lower  extremities  and  the  monoplegias  observed 
occasionally  are  manifestations  of  an  infectious  neuritis.  Ataxic  symptoms 
may  occur.  Paralysis  of  the  soft  palate  analogous  to  that  which  follows 
diphtheria  sometimes  occurs.  Paralysis  of  individual  muscles  or  muscle- 
groups,  as  the  deltoid,  and  circumscribed  areas  of  cutaneous  ansesthesia 
have  been  described. 

Otitis  media  purulenta  is  a  frequent  complication.  It  results  from  the 
extension  of  the  catarrhal  inflammation  by  way  of  the  Eustachian  tube. 
It  usually- develops  during  the  stage  of  suppuration.  Exceptionally  puru- 
lent disease  of  the  mastoid  arises  with  necrosis  of  the  bone,  or  the  labyrinth 
may  be  involved.  Serious  affections  of  the  eye  with  resulting  blindness 
were  common  in  former  times.  They  are  relatively  infrequent  at  present 
because  of  the  greater  attention  now  given  to  the  early  ocular  lesions.  The 
conjunctivitis  incident  to  the  disease  may  become  chronic.  Diffuse  kera- 
titis may  occur  and  result  in  ulceration  and  perforation  with  destruction 
of  the  eyeball.  Iritis  and  choroiditis  are  less  common.  In  the  purpuric 
cases  retinal  hemorrhages  may  occur.  Pocks  develop  very  commonly 
upon  the  outer  surface  of  the  eyelids  and  result  in  scar  formation  with 
ectropion  and  its  attendant  evils.  Much  less  commonly  they  involve  the 
palpebral  conjunctiva  and  very  rarely  the  ocular  conjunctiva.  Synechise 
may  result. 

External  and  internal  nasal  deformities  sometimes  result  from  the 
ulcerative  processes  and  subsequent  scar  formation.  Necrosis  of  the  carti- 
laginous septum  with  perforation,  occlusion  of  a  nasal  chamber,  partial 
adhesion  of  the  soft  palate,  and  loss  of  the  sense  of  smell  are  among  the 
sequels  of  smallpox. 

Diagnosis. — A  correct  diagnosis  where  there  is  a  question  of  variola 
is  one  of  the  most  critical  and  important  of  the  duties  of  the  physician. 
A  mistake  may  be  the  cause  of  an  extended  and  disastrous  epidemic. 

The  DIRECT  DIAGNOSIS  of  typical  variola  is  unattended  by  difficulty 
after  the  appearance  of  the  eruption.  In  the  atypical  and  modified  forms 
the  difficulties  are  frequently  insurmountable.  During  the  prevalence  of 
an  epidemic  every  case  of  sudden  illness  is  suspected.  The  sudden  occur- 
rence of  headache,  rigors,  intense  backache,  epigastric  pain,  nausea  and 
vomiting,  and  high  temperature  is  important.  The  initial  rashes  may  be 
misleading.  The  measly  rash — roseola  variolosa — bears  in  many  instances 
some  resemblance  to  measles,  for  which  the  disease  may  be  mistaken. 
More  commonly,  however,  during  an  epidemic  measles  is  mistaken  for 
variola.  The  scarlatinal  rash — erythema  variolosa — lacks  as  a  rule  the 
vividness  of  the  eruption  of  scarlet  fever  and  differs  from  it  in  distribution, 
occupying  the  abdominocrural  or  pectoral  triangles  of  Simon.  In  fact 
the  occurrence  of  this  rash  in  connection  with  the  foregoing  symptoms 
renders  the  diagnosis  of  smallpox  almost  positive.  A  history  of  exposure 
and  the  absence  of  vaccination  scars  are  of  diagnostic  importance.     The 
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ilevelopmcnt  toward  the  close  of  the  third  or  at  the  beginning  of  the  fourth 
day  of  an  oruptioii  of  red  macules  upon  the  face,  scalp,  and  wrists,  rapidly 
l)econiin<!;  papular  and  foelinj:;  like  shot  cinhedded  in  the  skin,  coincidcmtly 
with  a  marked  remission  in  the  febrile  movement,  renders  the  diagntjsis 
positive.  In  any  doubtful  case,  especiall)''  in  the  negro,  the  buccal  and 
faucial  mucous  membrane  should  be  carefully  examined. 

In  malignant  hemori'hagic  smallpox  death  ma}'  occur  before  the  char- 
acteristic rash  develops.  If  the  patient  survive  to  the  end  of  the  third  or 
fourth  day  a  few  shrunken,  shotty  papules  may  be  felt  aljout  the  roots  of 
the  hair  and  upon  the  wrists. 

Differential  Diagnosis. — In  the  initial  stage  there  are  points  of 
superficial  resemblance  to  the  following  diseases:  1.  Scarlet  Fever. — 
Erythematous  sore  throat,  more  or  less  painful.  The  rash  is  brighter  and 
more  intense  than  the  erythematous  initial  rash  of  smallpox,  in  which 
petechia^  are  very  commonly  present.  It  appears  first  upon  the  chest  and 
throat  and  is  rapidly  diffused.  Eosinophilia  is  marked.  2.  ^Ieasles. — 
In  the  stage  of  invasion,  marked  catarrhal  symptoms  and  Koplik's  spots. 
The  rash  appears  about  the  fourth  day  but  is  maculopapular,  lacking  the 
firmness  of  the  variolous  papule  and  showing  a  creseentic  arrangement. 
There  is  no  remission  in  the  febrile  movement  upon  the  development  of 
the  rash.  An  early  leukopenia  occurs.  3.  Typhus. — The  eruption  is  rare 
upon  the  face  and  when  present  in  this  region  is  comparatively  faint.  The 
macules  are  not  hard  or  elevated.  There  is  no  fall  of  temperature  upon 
the  appearance  of  the  eruption. 

During  the  vesicular  and  pustular  stage  smallpox  may  be  mistaken 
for:  4.  Varicella. — Errors  in  diagnosis  between  these  two  diseases 
are  very  common.  In  varicella  initial  symptoms  are  usually  absent.  The 
eruption  is  always  discrete  and  appears  in  successive  crops.  It  is  usually 
not  observed  until  it  has  reached  the  vesicular  stage.  The  vesicles  are 
irregularly  oval  or  circular,  tensely  distended  with  a  transparent  fluid. 
They  are  clear,  bright,  and  pearly.  Primary  umbilication  does  not  occur, 
but  in  rare  cases,  as  the  contents  of  the  vesicles  undergo  resorption,  the 
roof  of  the  vesicle  falls  in,  giving  rise  to  the  condition  known  as  secondary 
umbihcation.  5.  Pustular  Syphilides. — Individual  pustules  occasionally 
bear  a  close  resemblance  to  the  variolous  pock.  The  polymorphous  char- 
acter of  syphilitic  eruptions,  their  symmetrical  distribution,  their  persist- 
ence, the  presence  of  mucous  patches,  the  history  of  the  case,  and  the 
nature  of  the  febrile  movement  when  present  serve  to  render  the  differ- 
ential diagnosis  a  relatively  easy  matter.  6.  Pustular  glanders  is 
attended  with  malaise,  p}Texia,  and  pain  in  the  limbs.  There  is  an  eruption 
of  indurated  red  papules  upon  the  summit  of  which  pustules  develop. 
There  is  a  fetid  nasal  discharge.  The  invasion  symptoms  and  the  course 
of  the  disease  are  totally  unlike  smallpox.  7.  Cerebrospinal  Fever. — 
The  sudden  onset,  intense  symptoms,  and  petechial  rash  may  lead  to  errors 
of  diagnosis.  Painful  rigidity  of  the  back  of  the  neck  and  spastic  con- 
traction of  the  limbs  may  be  present  in  both  these  conditions.  Papules 
should  be  carefully  sought  for  at  the  roots  of  the  hair  and  upon  the  wrists. 
Photophobia,  pupillary  inequalities,  strabismus,  and  very  irregular  fever 
suggest  meningitis  rather  than  smallpox.  Lumbar  puncture  is  important. 
8.  Drug   Exaxthems. — Iodide  of  potassium,  the  bromides,  and  the  local 
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use  of  croton  oil  may  produce  rashes  suggesting  smallpox,  but  the  resem- 
blance is  extremely  superficial  and  the  true  nature  of  these  affections 
becomes  apparent  upon  examination. 

Prognosis  and  Mortality. — In  persons  not  protected  by  vaccination 
smallpox  is  a  very  fatal  disease.  In  the  older  epidemics  the  mortality 
ranged  from  40  to  60  per  cent,  and  smallpox  was  dreaded  alike  from  its 
loathsomeness,  its  high  mortality,  and  its  serious  sequels.  At  the  present 
time  the  mortality  of  smallpox  is  greatly  influenced  by: 

1.  Vaccination  and  Revaccination. — During  the  nineteenth  cen- 
tury smallpox  epidemics  diminished  in  the  most  remarkable  manner  in 
extent  and  frequency  and  showed  a  correspondingly  lowered  mortality. 
Nevertheless  among  the  unvaccinated  the  gravity  of  the  disease  and  the 
death-rate  are  practically  unchanged.  MacCombie's  statistics  show  in  3940 
unvaccinated  cases  of  all  ages  1758  deaths — 44.6  per  cent.  Among  17,756 
vaccinated  cases  1441  deaths,  a  mortality  of  8.1  per  cent.  Welch,  Municipal 
Hospital,  Philadelphia,  reported  in  2831  cases  of  variola  1534  deaths,  a 
mortality  of  54.18  per  cent.,  and  in  2169  cases  of  varioloid  28  deaths,  a 
mortality  of  1.29  per  cent.  In  Sheffield  in  the  outbreak  of  1887-8,  of  4703 
cases  474,  or  10  per  cent.,  terminated  fatally.  Of  552  patients  not  vacci- 
nated 274,  or  49.6  per  cent.,  died;  while  of  4151  vaccinated  patients  200, 
or  4.8  per  cent.,  died. 

The  character  of  the  vaccination  is  of  great  importance  as  affecting 
the  prognosis.  The  relative  value  of  multiple  or  repeated  vaccinations  is 
shown  by  McCombie's  analysis  of  11,724  cases.  This  author  regards  an 
area  of  ^  to  J  square  inch  of  well-foveated  surface  as  indicating  efficient 
vaccination.  He  found  the  mortality  among  cases  with  one  good  mark  to 
be  6.4  per  cent.;  among  those  with  one  indifferent  mark,  16.7  per  cent. 
Among  those  with  two  good  marks,  3.7  per  cent.;  among  those  with  two 
indifferent  marks,  11.2  per  cent.  Among  those  with  three  good  marks  3.7 
per  cent.;  among  those  with  three  indifferent  marks  7.4  per  cent.  With 
four  or  more  good  marks  2.7  per  cent.;  with  four  or  more  indifferent  marks 
4.8  per  cent.,  and  concludes  that  the  protection  against  a  fatal  attack  is 
three  or  four  times  greater  among  patients  with  efficient  than  those  with 
indifferently  successful  vaccination.  W.  M.  Welch  analyzed  5000  cases 
with  reference  to  the  character  of  the  cicatrices"  whether  produced  in 
primary  vaccination  or  in  revaccination,  with  the  following  result:  The 
mortality  among  persons  having  good  scars  was  8  per  cent.;  fair  scars  14 
per  cent.;  those  with  poor  scars  27  per  cent.;  average  mortality  in  persons 
showing  the  cicatrices  of  vaccination  16  per  cent.;  mortality  among  un- 
vaccinated persons  58  per  cent. 

Death  from  smallpox  is  rare  in  persons  whose  primary  vaccination 
was  efficient  and  in  whom  revaccination  has  been  successful.  The  above 
well-established  facts  are  of  the  greatest  practical  importance. 

2.  The  Virulence  of  the  Attack. — Smallpox  modified  by  efficient 
vaccination  and  revaccination  is  a  comparatively  trifling  disease  with  a 
death-rate  but  Httle  exceeding  1  per  cent,  of  all  cases.  Ordinary  discrete 
smallpox  is  a  grave  affection  with  a  greatly  increased  mortahty.  Con- 
fluent smallpox  is  even  more  grave,  the  majority  of  the  cases  terminating 
in  death,   and  those  recovering  frequently  suffering  from  serious,   often 
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irremediable,  sequels.  Finally,  the  hemorriiagic  form — purpurn  variolosa — 
is  invariably  fatal.  Petechial  rashes  and  heniorrhaj^ic  phenoniona  are 
especially  unfavorable.  A  rise  of  temperature  directly  after  the  appear- 
ance of  the  eruption  is  a  l)ad  sign.  Continuing  tlelirium,  persistent  high 
temperature,  and  convulsions  are  of  grave  prognostic  omen. 

3.  The  Patient's  Surroundings. — Unfavorable  hygienic  conditions, 
overcrowding,  poverty,  and  want  greatly  increase  the  mortality. 

4.  The  Occurrence  of  Complications. — The  complications  of  variola 
affect  the  prognosis  unfavorably.  Certain  epidemics  have  been  attended 
with  an  unusual  death-rate  in  consequence  of  the  frequent  occurrence  of 
ordinary  grave  complications.  The  laryngeal  and  pulmonary  comj)li- 
cations  are  especially  ominous. 

5.  Age. — Among  the  conditions  unfavoraljly  affecting  the  death-rate  in 
individual  cases  age  is  of  great  importance.  In  3^oung  children  the  disea.se 
is  peculiarly  fatal.  Unvaccinated  infants  in  the  first  year  mostly  die,  and 
the  mortality  is  high  up  to  the  tenth  year.  From  ten  to  twenty  years  of 
age  there  is  a  slight  decrease  in  the  death-rate,  which  after  the  thirtieth 
year  again  rises. 

6.  Previous  Illness. — Previous  severe  illness  and  alcoholism  render 
the  prognosis  unfavorable. 

7.  Pregnancy. — Pregnant  women  are  especially  liable  to  the  disease 
in  the  confluent  and  hemorrhagic  forms.  Abortion  usually  occurs  and  is 
apt  to  be  followed  b}^  septic  infection.  To  this  rule  there  are  fortunately 
occasional  exceptions.  The  foetus  mafy  show  a  well-developed  eruption 
and  quickly  die  or  it  may  develop  the  eruption  shortly  after  birth.  In  cases 
in  which  abortion  does  not  occur  the  child  may  undergo  the  disease  in  utero 
and  be  after  birth  immune  alike  to  vaccination  and  variola. 

Vaccinia,  Cowpox,  Kinepox. 

Definition. — An  eruptive  disease  of  the  cow,  communicable  onlj-  by 
inoculation  and  causing,  when  transmitted  to  the  human  being,  local 
reaction  in  the  form  of  a  pock  and  constitutional  disturbances  which  are 
followed  by  a  more  or  less  lasting  immunity  against  smallpox. 

Vaccination. 

Definition. — The  artificial  inoculation  of  vaccine  ^^[rus  for  the  pur- 
pose of  producing  immunity  against  smallpox. 

Arm  to  arm  vaccination  was  formerly  very  generally  practiced  in  order 
to  perpetuate  the  lymph  and  secure  its  greatest  purit}'.  The  use  of  crusts 
came  into  vogue  at  a  later  period.  Bovine  vaccine  lymph  has  now  come 
into  general  use,  and  has  the  advantage  over  the  arm  to  arm  method  of 
avoiding  the  opening  of  the  vesicle  and  thus  affording  the  opportunit}'  for 
accidental  infection  and  of  wholly  eliminating  the  danger  of  syphilis  and 
other  infections.  When  it  is  necessary  to  use  human  lymph  it  should  be 
taken  upon  the  eighth  day  from  a  typical  unbroken  vesicle  in  a  perfectly 
healthy  child  at  least  three  months  old.  The  vesicle  must  be  pricked  at 
several  points,  care  being  taken  not  to  draw  blood.     The  lymph  may  be 
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in  a  preserved  dry  state  upon  sterilized  bone  points  or  slips.  When  required 
for  use  the  dry  lymph  is  moistened  by  a  few  drops  of  warm  sterihzed  water. 
It  may  also  be  preserved  in  capillary  glass  tubes,  each  containing  the 
quantity  required  for  one  vaccination,  sufficiently  long  to  admit  of  sealing 
in  the  flame  of  a  spirit  lamp,  thin  enough  to  enable  them  to  be  instan- 
taneously sealed,  and  strong  enough  to  be  handled  and  transported. 

Qlycerinated  Lymph. — The  thorough  incorporation  of  four  parts  of 
a  sterilized  50  per  cent,  solution  of  chemically  pure  glycerin  in  water  with 
one  part  of  lymph  or  vesicle  pulp,  and  the  storing  of  this  mixture  in  sealed, 
capillary  glass  tubes,  protected  from  light  for  some  weeks,  is  followed  by 
the  destruction  not  only  of  the  ordinary  saprophytic  bacteria  found  in  the 
lymph,  but  also  of  tubercle  bacilH  and  the  streptococcus  of  erysipelas. 

Lymph  thus  treated  is  fully  as  effi- 
cient as  ordinary  lymph. 

Vaccinia  produced  by  human- 
ized lymph  has  a  somewhat  more 
rapid  evolution  than  that  caused  by 
bovine  virus  and  is  attended  with 
milder  constitutional  symptoms. 

The  Technic. — The  outer  sur- 
face of  the  arm  near  the  insertion 
of  the  deltoid  is  usually  selected. 
In  infants  the  left  arm  is  preferable. 
In  females  the  outside  of  the  leg  just 
below  the  knee  is  sometimes  chosen. 
The  surface  must  be  washed,  dried 
with,  a  soft  towel,  and  the  lymph 
inserted  by  puncture,  multiple  super- 
ficial crossed  incisions,  or  after  the 
removal  of  the  epidermis  by  scrap- 
ing. The  spots  are  to  be  rendered 
moist  by  the  exuding  serum  but  care 
should  be  taken  not  to  draw  blood.  For  this  purpose  a  thoroughly  sterilized 
old-fashioned  thumb  lancet  or  an  ordinary  flat-headed  surgical  needle  should 
be  employed.  The  insertion  should  be  performed  at  two  points  about  an 
inch  apart  and  the  diameter  of  the  abraded  or  scarified  area  should  be  about 
one  centimetre.  The  clothing  should  not  be  replaced  until  the  serum  has 
thoroughly  dried.  A  thin  layer  of  sterihzed  gauze  should  be  lightly  applied 
and  held  in  place  by  means  of  adhesive  plaster,  not  encircHng  the  hmb. 
This  should  be  occasionally  renewed.  The  pock  should  be  kept  dry  and 
clean,  and  may  be  Hghtly  dusted  with  starch  or  toilet  powder.  The  new- 
born should  be  vaccinated  only  during  the  prevalence  of  smallpox.  Children 
are  commonly  vaccinated  in  the  course  of  the  third  month.  In  case  of 
failure  the  operation  must  be  repeated.  Persons  exposed  to  the  contagion 
of  smallpox  should  be  immediately  revaccinated.  The  immunity  conferred 
diminishes  with  time.  Revaccination  should  be  performed  at  the  seventh 
year  of  age,  again  at  puberty,  and  from  time  to  time  as  epidemics  occur. 
Typical  Vaccination. — The  period  of  incubation  varies  from  three 
to  five  days.    At  the  end  of  this  time  local  reaction  shows  itself  in  the  form 


Fig.  226. — Scars  from  an  infantile  vaccination. — 
After  Welch  and  Schamberg. 
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Typical,  \accin'ation'. 

1.  Papules.     2.  VeMcles  ^ith  clear  contents.     3.  Vehicles  ■with  opaque  contents.    4.  Fully  developed 
pocks  with  erythematous  areola.    5.  Crusts.    6.  Appearance  immediately  after  separation  of  crusts. 
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of  one  or  more  reddish  papules  at  the  point  of  inoculation.  These  in  the 
course  of  five  days  develop  into  compound  vesicles,  the  contents  of  which 
are  at  first  clear  but  later  become  opaque.  By  the  eighth  day  the  vesicle 
is  fully  ilcvolopetl  and  is  round  or  oval  with  prominent  and  well-defined 
edges  and  a  depressed  or  umbilicated  centre.  About  the  tenth  day  an 
erythematous  areola  usually  appears  and  the  contents  of  the  pock  become 
purulent.  The  surrounding  skin  is  swollen,  indurated,  and  tender.  Scab- 
bing now  begins  at  the  centre  of  the  pock  and  rapidly  extends  toward  its 
borders.    The  areola  fades  about  the  end  of  the  second  week,  and  the  pock 


Fig.  227. — Two  sisters  suflfering  from  smallpKJx.  The  one  on  the  right  was  successfully  vaccinated  in 
infancy  ;  ^iie  contracted  a  mild  varioloid  and  recovered  without  any  scarring.  The  other,  unvaccinated, 
developed  a  severe  smallpox,  and  recovered,  though  considerably  pitted. — After  Welch  and  Schamberg. 


is  converted  into  a  thick  brownish  crust  which  gradually  becomes  drj''  and 
hard  and  separat-es  between  the  twentieth  and  twenty-fifth  days  after  the 
vaccination,  leaving  a  scar  of  a  dusky  red  color  which  gi-adually  becomes 
white  and  pitted  or  foveated.  The  corresponding  superficial  lymphatic 
glands,  namely,  the  axillary  or  inguinal,  as  the  case  ma}'  be,  during  the 
evolution  of  the  pock  become  slightly  enlarged  and  tender. 

The  constitutional  reaction  is  commonly  slight.  It  shows  itself  by 
moderate  fever,  restlessness  at  night,  loss  of  appetite,  and  irritability. 
These  phenomena  usually  appear  upon  the  third  or  fourth  day  and  con- 
tinue until  the  early  part  of  the  second  week.  Er%i:hema,  roseola,  or  urti- 
caria may  develop  at  any  time  during  the  course  of  the  vaccine  disease. 
These  eruptions  are  usually  transient.  Leucoc^'tosis  shows  itself  about 
the  third  day  coincidenth'  with  the  appearance  of  the  local  eruption,  and. 
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again  about  the  time  the  pock  reaches  maturity.  The  resulting  immunity 
against  vaccinia  hke  that  against  variola  varies  in  duration  in  different 
individuals.  In  rare  instances  it  is  permanent,  but  as  a  rule  successful 
revaccination  may  be  performed  in  the  course  of  some  years.  The  pock 
of  revaccination,  however,  lacks  in  most  instances  the  typical  develop- 
ment of  the  primary  vaccine  lesion.  The  constitutional  reaction  in 
revaccination  is  sometimes  severe.  If  no  characteristic  lesion  follows 
the  attempt  at  revaccination,  the  operation  should  be  repeated  once  or 
twice   at  short  intervals. 

Atypical  Vaccinia  in  Man. — 1.  Vapjatioxs  ix  the  Number  of  Pocks. 

(a)  Supernumerary  pocks  occasionally  develop  in  the  vicinity  of  the 
original  vaccine  lesion. 

(bj  Confluent  pocks  may  in  rare  instances  be  formed  by  the  coales- 
cence of  the  supernumerary  pocks  either  among  themselves  or  with  the 
original  lesions. 

(c)  Generalized  vaccinia  or  vaccinal  eruptive  fever  is  less  common.  It 
consists  of  a  vaccine  rash  developing  in  various  parts  of  the  body,  especially 
about  the  wrists  or  on  the  back.  Secondary  pocks  usually  begin  to  develop 
about  the  eighth  or  tenth  day  after  vaccination  and  are  often  more  abun- 
dant on  the  vaccinated  limb  than  elsewhere.  The  pocks  appear  in  succes- 
sive groups  so  that  they  may  be  seen  in  all  stages  of  development.  The 
disease  sometimes  lasts  several  weeks. 

(d)  Vaccinal  Eruptions  Generalized  by  Auioinocidation. — Supernumer- 
ary pocks  may  be  jDroduced  by  scratching  with  the  nails  after  they  have 
been  in  contact  with  the  ruptured  vaccine  pock.  They  may  occur  in  any 
part  of  the  body  and  vary  from  one  or  two  to  many.  The  number  is  some- 
times very  great.  They  have  been  observed  upon  the  cheek,  lips,  tongue, 
buttocks,  breast,  and  the  genital  organs.  On  the  mucous  surface  of  the 
vulva  the  resulting  ulceration  may  give  rise  to  the  suspicion  of  venereal 
disease. 

(e)  Loccd  vaccinal  eruptions  may  arise  at  the  seat  of  previoush'  existing 
cutaneous  lesions,  as  impetigo,  eczema,  acne,  or  psoriasis. 

2.  Variatioxs  ix'  the  Size  of  the  Pocks. 

(a)  Two  or  more  of  the  primary  vesicles  caused  by  vaccination  may 
coalesce  to  form  one  large  pock. 

(b)  The  size  of  the  pock  may  be  increased  by  coalescence  of  supernumer- 
ary pocks  in  the  immediate  neighborhood. 

3.  Variatiox's  ix"^  the  Coxtexts  of  the  Pock. — In  cachectic  indi- 
viduals the  contents  of  the  vesicle,  instead  of  being  clear  and  limpid  at 
the  end  of  the  first  week,  may  be  watery,  hemorrhagic,  or  purulent. 

4.  Variatioxs  ix'  the  Evolutiox  of  the  Pock. 

(a)  Acceleration. — The  pock  develops  more  rapidly  in  summer  than  in 
winter.  Its  evolution  is  apparently  hastened  by  idiosyncrasies  on  the  part 
of  individuals  and  by  the  character  of  the  lymph  employed. 

(bj  Retardation. — Cases  occur  in  revaccination  in  which  vesicles  ap- 
parently aborted  become  active  a  week  or  more  after  the  original  insertion. 

(c)  Abortion. — The  non-development  of  the  pock  is  determined  by  the 
immunity  of  the  patient,  the  quality  of  the  lymph,  and  the  skill  of  the 
vaccinator.  In  revaccination  a  bright  red  papillary  lesion,  "raspberry 
excrescence,"  sometimes  develops  about  a  week  after  the  insertion  of  the 
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lympli.  Vesicles  do  not  form  and  the  papules  remain  hard  and  dense  for 
several  weeks.  There  is  no  areola,  and  healing  ultimately  takes  place 
without  the  formation  of  a  scar, 

5.  Vauiations  in  tiik  Involution  of  the  Pock. — These  anomalies 
are  determiiUHl  by  vaccinal  injuries.  Secondary  infection  nuiy  take  jjlace 
at  the  time  of  the  operation  or  sid)sequcntly  if  the  pock  is  injured.  It  may 
be  ilue  to  the  use  of  contaminated  lymph  or  infected  instruments  or  may 
arise  at  a  later  period  from  other  causes.  Vaccination  is  not  wholly  free 
from  the  daiiiier  of  accident.  Severe  inflammation,  sui)puration,  deep- 
seatetl  ulceration,  or  gangrene  nuiy  occur  in  mismanaged  cases.  Erysipelas 
is  an  occasional  complication.  Cellulitis,  abscess  formation,  and  septicajmia 
may  occur.  These  accidents  are,  however,  not  peculiar  to  vaccination.  Thcv 
may  arise  in  any  lesion  of  the  skin  in  default  of  proper  antiseptic  measures. 

6.  Variations  in  Healing  and  the  Formation  of  Scar. — The 
lesion  of  the  skin  caused  by  vaccination  is  usually  fully  healed  by  the  end 
of  the  third  week.  It  may,  however,  remain  open  for  some  weeks.  The 
scar  sometimes  manifests  hypertrophy  or  puckering  or  runs  into  keloid. 

7.  Transmission  of  Chronic  Specific  Disease  by  Vaccination. 

A.  Vaccination  and  Syj^hilis. — VaccvnosyphilU. — Syphilis  has  been 
transmitted  by  vaccination,  but  the  number  of  well-authenticated  cases  is 
limited.  The  general  use  of  bovine  lymph  has  rendered  invaccinated 
syphilis  a  remote  possibility.  It  may,  however,  occur  in  consequence  of 
the  use  of  lymph  taken  from  an  individual  suffering  from  syphilis  or  from 
contamination  of  the  instrument  or  wound  or  it  may  be  due  to  infection 
from  the  vaccinator.    The  sequence  of  events  is  as  follows: 

If  the  subject  be  susceptible  to  vaccination  the  pocks  may  show  no 
departure  from  the  normal  course,  but  in  some  instances  they  abort.  If 
they  be  irritated,  the  vaccinal  sore  may  become  inflamed,  suppuration  may 
occur,  and  the  ulcers  may  scab  over  and  again  break  out.  Whether  the 
vaccination  runs  a  typical  or  an  atypical  course,  a  chancre  with  indurated 
base  eventually  forms  at  the  point  of  inoculation,  and  the  signs  of  general 
infection  at  a  later  period. 

Acland  makes  the  following  deductions  from  a  well-known  case  of 
autovaccination  with  vaccine  virus  from  a  syphilitic  child;  they  are  in 
entire  accordance  with  general  observation: 

(a)  That  vaccination  can  be  successfully  performed  with  lymph  taken 
from  a  source  tainted  with  syphilis  without  necessarily  communicating 
that  disease. 

(b)  That  if  syphilis  be  communicated  in  the  process  of  vaccination  it 
does  not  follow  that  all  the  points  of  insertion  will  become  infected. 

(c)  That  the  evolution  of  syphilis,  as  regards  the  primary  and  secondary 
stages,  is  not  necessarily  disturbed;  that  it  is  neither  accelerated  nor  re- 
tarded by  simultaneous  vaccination. 

(d)  That  no  care  in  the  selection  of  lymph  obviates  the  risk  of  vaccinat- 
ing from  an  obviously  tainted  source. 

(e)  That  when  sj'philis  is  communicated  by  vaccination,  the  first  ap- 
pearance of  the  disease  is  at  the  seat  of  puncture. 

B.  Vaccination  and  Tubercle. — The  communication  of  pulmonary 
tuberculosis  as  a  result  of  vaccination  is  of  exceeding  rarity.     It  may  in 
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fact  be  doubted  whether  it  has  ever  occurred.  In  well-regulated  vaccine 
laboratories  the  animals  used  are  previously  submitted  to  the  tuberculin 
test.  It  has  been  suggested  that  they  should,  after  the  collection  of  the  vac- 
cine material,  be  slaughtered  and  submitted  to  examination  for  tuberculous 
lesions.  In  case  of  their  presence,  the  vaccine  material  must  be  rejected. 
In  some  few  instances  lupus  has  been  observed  at  the  seat  of  vaccination. 

C.  Vaccination  and  Leprosy.— The  alleged  cases  of  transmission  of 
leprosy  by  vaccination  are  open  to  serious  doubt. 

D.  Vaccination  and  Cancer. — There  are  no  authentic  cases  on  record 
in  which  cancer  has  resulted  from  vaccination  or  developed  in  the  vaccina- 
tion scar. 

E.  Vaccination  and  Tetanus. — The  vaccine  lesion,  like  other  wounds 
of  the  skin,  renders  the  patient  liable,  under  certain  circumstances  and  the 
absence  of  proper  precautions,  to  tetanus  infection.  A  limited  number  of 
instances  of  fatal  tetanus  after  vaccination  are  reported. 

Acland  has  arranged  the  dates  at  which  various  eruptions  or  complica- 
tions may  be  looked  for  after  vaccination,  as  follows: 

1.  During  the  first  three  days:  er3^thema;  urticaria;  vesicular  and 
bullous  eruptions;    invaccinated  erysipelas. 

2.  After  the  third  day  and  until  the  pock  reaches  maturity:  urticaria; 
lichen  urticatus;    erythema  multiforme;    accidental  erysipelas. 

3.  About  the  end  of  the  first  week,  and  generally  after  the  maturation 
of  the  pocks:  generahzed  vaccinia — (a)  by  autoinoculation,  (b)  by  general 
infection;  impetigo;  accidental  erysipelas;  vaccinal  ulceration;  glandular 
abscess;    septic  infections;    gangrene. 

4.  After  the  involution  of  the  pocks:  invaccinated  diseases,  for 
example,  syphilis. 

V.    VARICELLA. 

Chicken-pox. 

Definition. — An  acute  infectious,  endemic  and  epidemic  disease  of 
childhood  characterized  by  mild  constitutional  symptoms  and  a  vesicular 
exanthem  which  develops  in  irregular,  successive  crops. 

Chicken-pox  was  formerly  confused  with  smallpox  and  until  recently 
there  have  been  those  who  regarded  it  as  a  greatly  modified  and  very  mild 
variety  of  smallpox.  It  is  now  generally  looked  upon  as  an  entirely  dis- 
tinct disease.  One  of  these  diseases  never  gives  rise  to  the  other;  the 
attack  of  one  does  not  confer  immunity  against  the  other,  and  it  is  no  rare 
event  for  a  person  who  has  recently  suffered  from  one  to  contract  the  other. 
Vaccination  confers  no  immunity  against  varicella,  and  children  who  have 
recently  suffered  from  varicella  react  to  vaccination  in  the  ordinary  manner. 

Etiology.  —  Predisposing  Influences.  —  Varicella  is  a  wide-spread 
disease,  endemic  and  frequently  epidemic  in  the  great  centres  of  popu- 
lation, usually  in  the  autumn  or  early  spring.  As  in  the  case  of  other 
readily  transmissible  infections,  sporadic  cases  occur  and  frequently 
become  the  centre  of  house  epidemics  or  extended  outbreaks.  The  habil- 
ity  is  general,  and  scarcely  any  individual  who  has  not  had  the  disease 
escapes  when  it  makes  its  appearance  in  a  school  or  other  public  institu- 
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tion.  It  is  a  disease  of  ('hiklh<)(>'.l,  the  majority  of  cases  occurring  before 
the  eighth  year  ami  few  after  tlie  tenth.  It  is  comparatively  infrequent 
during  tiie  first  year  and,  though  rare,  occasional  cases  occur  after  puberty. 
Sex  is  wholly  without  influence  as  a  predisposing  factor. 

The  EXciTiNt;  cause  is  not  known.  The  disea.se  is  highly  conta- 
gious and  usually  communicated  in  the  ordinary  intercourse  of  children  in 
the  family,  the  school,  or  the  playground.  Direct  contact  is  not  necessary, 
the  infection  being  communicable  at  some  little  distance  by  the  air  and  to 
greater  distances  by  persons  who  pass  from  the  sick  to  those  who  are  sus- 
ceptible, aiul  finally  by  means  of  fomites.  Inoculation  experiments  have 
shown  that  it  is  present  in  the  contents  of  the  vesicles.  Outbreaks  of 
varicella  are  sometimes  associated  with  measles,  whooping-cough,  scarlet 
fever,  or  variola. 

Symptoms. — The  period  of  incubation  is  usually  thirteen  or  fourteen 
days  Prodromes  as  a  rule  do  not  occur.  In  a  majority  of  the  cases  the  erup- 
tion is  the  first  sign.  It  first  appears  usually  upon  the  face  and  spreads 
into  the  hairy  scalp  and  progressively  over  the  trunk  and  extremities.  It 
sometimes  comes  out  first  upon  the  back  and  shoulders  and  very  often  at 
the  same  time  upon  the  wrists  and  forearms.  The  pocks  are  more  numerous 
upon  the  trunk  and  upon  the  upper  than  the  lower  portions.  The  rash 
consists  of  small  red,  scattered  flat  papules,  circular  or  ovoid  in  shape, 
which  rapidly  develop  into  vesicles.  They  usually  come  out  in  irregular 
crops,  fresh  spots  continuing  to  appear  among  the  older,  so  that  by  the 
fourth  or  fifth  day  they  are  seen  in  all  stages  of  evolution  and  involution. 
Some  few  of  the  papules  do  not  develop  into  vesicles  at  all  but  undergo 
complete  resolution  in  the  course  of  several  hours.  Nearly  all  of  them 
develop  into  vesicles  which  are  fully  formed  within  twenty-four  hours. 
Xot  infrequently  the  papular  stage  is  so  brief  that  the  fully  developed 
vesicle  appears  upon  skin  that  shortly  before  seemed  entirely  normal. 
The  vesicles  are  usually  at  first  hemispherical  and  appear  to  be  superficially 
situated  in  the  skin.  Their  contents  are  limpid,  so  that  they  sometimes 
present  the  appearance  of  a  drop  of  clear  or  faintly  yellowish  fluid  resting 
upon  the  surface.  In  the  course  of  a  few  hours  they  become  milky  and 
then  seropurulent  and  in  a  further  brief  period  desiccation  takes  place 
with  the  formation  of  flat,  yellowish-brown,  firmly  adherent  crusts,  which 
separate  in  about  a  week,  leaving  in  the  majority  of  instances  no  scar. 
The  vesicles  are  readily  ruptured  b}'  scratching  and  other  injury.  Vnder 
these  circumstances,  and  w'hen  the  lesion  approaches  more  nearly  to  that 
of  variola  and  involves  the  deeper  structures  of  the  skin,  pitting  may 
result,  especially  upon  the  face.  It  is  probable  that  spontaneous  rupture 
of  the  vesicles  does  not  occur.  The  pock  in  varicella  commonly  has  little 
or  no  areola,  but  in  the  severer  cases  marked  infiltration. and  hyperaemia 
of  the  surrounding  skin  may  be  observed.  The  diameter  of  the  vesicle 
varies  from  1  to  15  or  20  millimetres;  their  number  from  ten  to  hundreds. 
They  are  in  most  cases  discrete,  but  when  very  numerous  confluence  may 
often  be  discovered  upon  careful  search.  Primary  umbilication  does  not 
occur,  but  as  desiccation  takes  place  a  depression  in  the  centre  of  the  crust — 
secondary  umbilication — is  sometimes  seen.  The  eruption  occurs  upon 
tue  mucous  membrane  of   the  mouth.      It  is  rare  upon  the    conjunctivae 
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and  upon  the  labia  and  prepuce.  In  tl>ese  situations,  under  the  influence 
of  warmth  and  moisture  the  roof  of  the  vesicle  is  rapidly  destroyed  and 
the  lesion  converted  into  a  circumscribed  superficial  ulcer.  The  peripheral 
lymph-glands  are  not  infrequently  slightly  swollen  and  tender.  In  the 
lighter  forms  there  is  little  or  no  elevation  of  temperature  during  the  whole 
course  of  the  disease;  in  the  more  severe  cases  fever,  if  not  previously 
present,  develops  with  the  rash,  to  the  abundance  of  which  it  bears,  how- 
ever, no  constant  relation.  It  commonly  subsides  in  two  or  three  days 
and  very  seldom  lasts  a  week.     It  does  not  conform  to  type. 

The  duration  of  the  attack  is  variable.  Three  or  four  weeks  may 
elapse  before  the  separation  of  the  last  crusts.  Relapses  do  not  occur. 
The  immunity  acquired  is  in  most  instances  permanent.  In  rare  cases 
subsequent  attacks  have  been  observed. 

The  anomalies  of  the  disease  relate  to  the  rash.  In  rare  instances 
some  of  the  vesicles  contain  blood,  with  ecchymoses  and  bleeding  from  the 
mucous  surfaces — \aricella  hcemorrhagica;  still  more  rarely  they  develop 
into  bullsB  like  those  of  pemphigus  or  ecthyma — V.  bullosa;  in  cachectic 
children  some  of  the  skin  lesions  may  become  extensively  ulcerated  or 
even  gangrenous,  and  death  occur  as  the  result  of  exhaustion — V.  gangrenosa 
vel  escharotica. 

Diagnosis.  —  Direct  Diagnosis.  —  Varicella  in  cases  seen  from  the 
beginning  is  easily  recognized.  The  mildness  of  the  initial  symptoms,  the  per- 
sistence of  fever  if  present  upon  the  appearance  of  the  eruption,  the  character 
of  the  individual  pock,  which  is  essentially  vesicular,  its  rapid  evolution, 
the  absence  of  primary  umbilication,  the  appearance  of  the  lesions  in  irregu- 
lar crops,  so  that  papules,  vesicles,  and  crusts  are  seen  at  the  same  time  in 
the  same  region,  are  of  diagnostic  importance.  Varicella  is  usually  endemic 
in  cities;   variola  occasionally  epidemic. 

Differential  Diagnosis. — This  important  matter  principally  relates 
to  the  discrimination  of  varicella  from  smallpox,  and  the  chief  points  are 
indicated  in  the  foregoing  paragraph.  In  smallpox  the  onset  is  abrupt; 
the  fever  high;  headache  and  backache  intense.  There  are  cases  in  which, 
at  the  period  of  desiccation,  the  differential  diagnosis  cannot  be  made. 

Prognosis. — Varicella  is  a  benign  affection.  Convalescence  is  in  the 
majority  of  cases  uneventful  and  com'plete.  In  rare  instances  death  has 
resulted  from  nephritis,  sepsis,  or  laryngitis. 

VI.  SCARLET  FEVER. 

Scarlatina. 

Definition.-^An  acute,  infectious  febrile  disease,  occurring  sporadi- 
cally and  in  circumscribed  epidemics,  and  characterized  by  erythematous 
angina,  a  diffuse  uniform  exanthem  followed  by  desquamation,  and  a  ten- 
dency to  glomerulonephritis. 

Etiology. — Predisposing  Influences. — No  region  can  claim  immu- 
nity from  scarlet  fever.  It  occurs  in  every  climate  and  attacks  all  races. 
It  may  prevail  at  any  season,  but,  owing  to  the  mode  of  life  and  the  closer 
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intercourse  t)f  school  children  in  auliiriin  and  winter,  epidemics  are  more 
extensive  and  severe  at  these  seasons  of  the  year.  Anion*;  personal  condi- 
tions predisposing  to  this  disease  age  phiys  an  important  part.  Children 
at  the  breast  are  rarely  attacked.  More  than  half  the  cases  occur  before 
the  fifth  year  ami  DO  per  cent,  before  the  tenth.  Adults  occasionally  con- 
tract the  disease.  After  puberty  the  liability  rapidly  diminishes.  Sex  is 
without  infhience. 

ExcrriNti  Cause. — The  specific  p:ithogenic  germ  is  not  yet  known. 
Streptococci  have  been  demonstratetl  in  the  skin  and  the  blood  during 
Hfe  antl  in  the  viscera  after  death,  and  the  disease  has  been  regarded 
as  a  streptococcus  infection.  These  micro-organisms  are,  however,  i)resent 
under  wuilely  different  conditions.  Malioi-y  found  between  the  ei)ithelial 
cells  of  the  epidermis  a  protozoon  which  assumed  rosette  forms  like  the 
malarial  parasite.  Inoculation  experiments  upon  human  beings  have 
demonstrated  the  presence  of  the  infecting  agent  in  the  blood,  the  tears, 
the  secretions  of  the  nose,  larynx,  and  bronchi,  the  urine,  the  desquamating 
skin,  antl  in  the  contents  of  miliary  vesicles.  It  is  probably  eliminated  in 
the  discharges  from  the  bowels.  The  disease  caused  by  artificial  inocula- 
tion is  usually  of  severe  form.  The  infecting  principle  is  virulent  and 
tenacious.  It  is  transmitted  directly  from  the  sick  to  the  well  and  indirectly 
by  means  of  fomites.  These  may  be  the  clothing  of  the  patient,  the  bed- 
ding and  furniture  of  his  room,  toys,  books,  letters  or  other  articles  with 
which  he  has  been  in  contact  or  which  have  been  exposed  to  an  atmosphere 
bearing  the  fine  dust  made  up  of  his  dried  secretions  or  the  particles  of  his 
desquamating  skin.  The  vessels  he  has  used  and  remnants  of  food  may 
also  convey  the  disease.  Persons,  themselves  insusceptible,  may  be  the 
carriers  of  the  contagion  to  others  at  a  distance.  Physicians  and  nurses 
are  especially  exposed  to  this  risk  and  the  experience  of  the  medical  pro- 
fession in  this  respect  is  peculiarly  sad.  The  only  way  to  escape  catas- 
trophe is  to  realize  its  danger.  Household  pets,  as  cats,  dogs,  and  birds, 
may  under  certain  circumstances  carry  the  disease.  Several  epidemics 
have  been  traced  to  milk  supply.  It  is  probable,  as  shown  by  Dornbliith, 
that  the  milk  has  been  merely  the  means  of  conveyance.  The  cream  is 
especially  liable  to  cause  the  disease,  and  the  risk  is  avoided  by  boiling. 
The  poison  is  not  borne  to  any  great  distance  in  the  air.  Its  virulence  is 
greatly  diminished  by  oxygen,  sunlight,  and  diffusion.  On  the  other  hand, 
it  shows  under  opposite  conditions  a  vital  persistence  greater  than  that 
of  any  other  disease.  Articles  of  clothing  folded  and  packed  aw^ay  have 
given  rise  to  the  disease  after  months  and  even  after  years.  The  time  at 
which  the  patient  becomes  a  source  of  contagion  has  been  the  subject  of 
controversy.  It  is  not  only  probable  but  it  is  also  safe  to  assume  that 
transmission  may  occur  at  any  time,  from  the  beginning  of  the  attack  until 
desquamation  is  completed,  or,  in  the  case  of  a  pathological  discharge,  as  in 
otitis  media,  for  an  indefinite  period.  The  infecting  principle  gains  access  by 
way  of  the  inspired  air.  Occasionally  the  attack  of  scarlet  fever  is  compli- 
cated by  another  specific  infection,  as  erysipelas,  measles,  pertussis,  vari-- 
cella.  enteric  fever,  or  diphtheria.  The  Klebs-Loffler  bacillus  may,  how^- 
ever,  be  absent  in  throat  affections  of  the  most  severe  character,  even 
those  in  which  pseudomembrane  is  conspicuous.      It  is  now  thought  that 
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the  febrile  and  desquamative  diseases  to  which  certain  of  the  domestic  ani- 
mals, as  the  cat,  dog,  and  horse,  are  subject — forms  of  "  distemper" — are  not, 
as  was  formerly  supposed,  identical  with  scarlet  fever  in  the  human  being. 

The  individual  predisposition  to  scarlet  fever  is  much  less  general 
than  to  measles,  variola,  and  many  other  contagious  diseases.  Many  persons 
upon  exposure  escape.  Individuals  sometimes  escape  upon  close  exposure 
and  contract  the  disease  years  later.  Certain  families  show  an  immunity 
transmitted  from  generation  to  generation;  on  the  other  hand  many 
families  suffer  from  a  fatal  liability.  The  immunity  after  puberty  is  not 
wholly  due  to  previous  attacks.  The  attack  confers  an  immunity  which 
commonly  is  permanent.  Second  attacks  are  very  rare.  I  have  seen  three 
attacks  separated  by  intervals  of  several  years  in  the  same  person.  Certain 
individuals  who  possess  an  immunity  acquired  by  the  attack  in  early  life 
suffer  from  slight  sore  throat  when  exposed  to  the  infection. 

The  disease  frequently  occurs  sporadically  under  circumstances  in 
which  it  is  impossible  to  trace  its  transmission.  Any  such  case  may  become 
the  focus  of  an  epidemic.  General  epidemics  are  made  up  of  series  of  local 
or  circumscribed  outbreaks.  They  last  longer  than  epidemics  of  measles, 
sometimes  several  months,  and  show  remarkable  remissions  and  exacerba- 
tions. Epidemics  of  scarlet  fever  differ  greatly  in  the  severity  of  the  primary 
disease  and  in  the  prominence  of  severe  complications. 

Symptoms. — The  period  of  incubation  varies  from  one  to  seven  days; 
in  the  majority  of  cases  the  disease  develops  on  the  third  or  fourth  day  after 
exposure.     A  short  incubation  is  commonly  followed  by  a  severe  attack. 

(a)  Stage  of  Invasion. — The  onset  is  usually  abrupt,  without  pro- 
dromes. It  very  often  comes  on  at  night.  The  intensity  of  the  initial 
symptoms  is  frequently  in  direct  relation  to  the  severity  of  the  subsequent 
course  of  the  disease.  A  chill  is  rare;  convulsions  are  common,  especially  in 
young  children.  Vomiting  may  be  the  first  symptom.  It  is  in  many  cases 
repeated.  The  temperature  rises  in  the  course  of  a  few  hours  to  104°-106°  F. 
(40°-41.1°  C),  and  the  skin  is  extremely  dry  and  hot.  In  very  mild  cases 
the  temperature  may  not  exceed  101°-102°  F.  (38.3°-38.9°  C).  Older 
children  complain  of  sore  throat  and  upon  inspection  the  mucous  membrane 
of  the  soft  palate,  tonsils,  and  pharynx  shows  a  uniform  erythematous 
blush  varying  in  intensity  according  to  the  severity  of  the  case.  The  hard 
palate  shows  a  finely  stippled  punctiform  rash.  Febrile  phenomena  are 
marked — a  furred  tongue,  red  at  the  tip  and  edges,  refusal  of  food,  thirst, 
scanty,  high-colored  urine,  restlessness,  somnolence,  and  deHrium.  Cough 
and  other  symptoms  of  impHcation  of  the  respiratory  tract  are  slight  or 
altogether  absent. 

(b)  Stage  of  Eruption. — The  eruption  appears  during  the  latter 
part  of  the  first  or  in  the  course  of  the  second  day,  coming  out  first  upon 
the  neck,  chest,  especially  in  the  infra-axillary  regions,  and  spreading  over 
the  face  and  body  to  the  extremities  with  such  swiftness  that  in  the  course 
of  from  twenty-four  to  thirty-six  hours  the  entire  surface  is  covered.  It 
consists  at  first  of  minute,  close-set  red  points,  coarser  and  more  widely 
separated  upon  the  legs  than  elsewhere.  The  intervening  skin  rapidly 
becomes  reddened  and  slightly  swollen.  In  severe  cases  oedema  of  the 
hands  and  fingers  is  often  marked  and  a  like  condition  of  the  eyeHds  occurs. 
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The  fully  developed  rash  upon  the  back,  abdomen,  and  thighs  is  of  an  intense 
scarlet  or  violet-red  color,  difficult  to  describe  or  reproduce  and  quite 
unlike  that  of  any  other  eruptive  disease.  It  has  been  compared,  but  very 
inappropriately,  to  the  color  of  the  boiled  lobster.  Its  distribution  o^'er 
the  surface  of  the  botly  is,  in  the  great  majority  of  cases,  nearly  uniform, 
with  the  common  excejjtion  of  a  ring  around  the  mouth  which,  remaining 
free,  is  in  striking  contrast  with  the  rest  of  the  face.  Exceptionally  the 
face  and  neck  only  are  involved,  or  the  body  and  extremities,  and  in 
some  instances,  especially  in  adults,  the  rash  is  irregularly  patchy  in 
areas  varying  in  diameter  from  5  to  20  cm,,  oval  or  circular,  not  abruj)tly 
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Fig.  228. — Scarlet  fever. 


Fig.  229. — Scarlet  fever. 


marginate  but  shading  off  into  the  surrounding  skin.  The  eruption  is 
largely  hj-peraemic  and  the  white  streak  produced  by  drawing  the  finger 
over  the  surface  immediately  disappears. 

Sudamina  may  apjDcar  and  in  a  group  of  cases — scarlatina  miliaria — 
the  skin  is  extensively  covered  with  minute  yellow  vesicles.  In  the  more 
intense  eruptions  punctiform  hemorrhages  may  appear  and  in  malignant 
cases  petechiae  and  extensive  subcutaneous  hemorrhagic  effusions. 

Subjectively  sensations  of  tension,  burning,  and  pricking,  together 
with  more  or  less  intense  itching,  attend  the  eruption  and  to  these  symptoms 
the  restlessness  and  jactitation  in  many  of  the  cases  are  largely  due.  Swell- 
ing of  the  peripheral  lymph-nodes,  especially  in  the  region  about  the 
angles  of  the  jaw,  is  common  and  in  some  instances  they  are  very  tender 
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The  rash  reaches  its  height  upon  the  third  or  fourth  day  and  gradually 
fades  first  where  it  first  appeared.  By  the  end  of  the  first  week  it  has  in 
most  instances  wholly  vanished. 

The  tongue  is  at  first  covered  with  a  thick  whitish  fur  through  which 
project  the  tips  of  the  swollen  red  papillae — an  appearance  described  as 
the  strawberry  tongue.  In  the  course  of  a  few  days  the  coating  separates, 
leaving  the  whole  dorsum  of  the  tongue  red  and  rough,  the  so-called  straw- 
berry or  raspberry  tongue  of  writers.  These  terms  are  neither  exact  nor 
descriptive  and  ought  to  be  abandoned.  The  bowels  are,  as  a  rule,  consti- 
pated. Diarrhoea  may  be  an  early  symptom  and  is  sometimes  severe. 
It  may  occur  as  the  result  of  a  simple  catarrhal  enteritis  or  of  a  dysenteric 
colitis  with  tenesmus  and  bloody  stools.  In  grave  cases  meteorism  may 
be  present. 

In  a  majority  of  the  cases  there  is  simply  an  er3i:hematous  angina 
with  slight  enlargement  of  the  tonsils  and  palatine  arches;  in  other  cases 
these  and  the  contiguous  structures  are  intensely  swollen  and  infiltrated 
and  foci  of  suppuration  may  appear;  finally,  more  or  less  extensive  pseudo- 
membrane  may  develop  with  intense  inflammation,  cervical  adenitis,  and 
inflammatory  infiltration  -and  oedema  of  the  tissues  of  the  neck.  The 
ordinary  inflammation  is  due  to  the  scarlatina  poison;  the  graver  forms 
and  many  of  the  pseudomembranous  inflammations  to  secondary  infection 
by  pus-producing  micro-organisms,  while  true  diphtheria  occurs  as  a 
complication  resulting  from  infection  by  the  Klebs-Loffler  bacillus. 
Membranous  larjmgitis  is  rare  in  scarlet  fever  and  still  more  rare  is  the 
development  of  a  membranous  (croupous)  exudate  in  the  bronchi. 

The  temperature  conforms  much  less  closely  to  type  than  that  of 
measles  or  variola.  It  is  much  modified  by  secondary  infections.  Its 
rise  is  abrupt,  to  104°-106°  F.  (40°-41.1°  C);  it  remains  with  sHght  morning 
remissions  about  this  level  until  the  erujotion  is  fully  developed,  about  the 
third  day.  From  this  point  in  uncomplicated  cases  the  temperature  grad- 
ually falls  eoincidently  with  the  fading'  of  the  rash,  until  about  the  end 
of  the  first  week  the  defervescence  is  complete.  In  mild  cases  the  maximum 
temperature  may  not  exceed  102°  F.  (38.9°  C),  while  in  the  gravest  cases 
hyperpyrexia  may  occur — 105.8°-109=  F.  (41°-42.8°  C).  The  tempera- 
ture often  reaches  subnormal  ranges  and  the  morning  remissions  may  con- 
tinue to  be  subnormal  for  several  days. 

The  pulse  is  rapid,  120-160 ;  its  tension  notably  increased.  In  uncom- 
plicated cases  the  erythrocytes  and  hsmogiobin  are  but  moderately  de- 
creased. Pohmiorphonuclear  leneoeytosis  is  marked  from  the  onset — 30,000, 
even  as  high  as  60.000,  and  the  eosinophiles  are  increased.  In  postscar- 
latinal nephritis  profound  anaemia  rapidly  develops.  The  area  of  splenic 
dulness  is  increased  and  the  lower  margin  of  the  organ  may  be  palpable. 
The  area  of  liver  dulness  is  not  enlarged.  The  urine  during  the  period  of 
invasion  and  in  the  early  days  of  the  eruption  may  show  a  trace  of  albumin 
with  a  few  tube-easts — toxic  or  febrile  albuminuria.  This  disappears  with 
the  defervescence.  Systematic  examination  of  the  urine  should  be  made 
at  intervals  of  two  or  three  days  until  desquamation  has  ceased  and 
convalescence  is  fullv  established. 
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(c)  Stage  of  Desquamation. — Desquamation  follows  tho  disappear- 
ance of  the  rash.  It  may  begin  at  once  or  not  until  aft(M-  several  days 
have  elapseil.  It  first  shows  itself,  as  a  rule,  upon  the  neck  or  chest;  some- 
times upon  the  abdomen  above  the  inp;uinal  folds.  It  bears  some  relation 
to  the  intensity  of  the  eruption,  being  in  mild  cases  furfuraceous,  in  grave 
cases  lamellar  or  membranous.  The  thicker  layers  of  the  skin  upon  the 
hands  and  foot  nuiy  come  ofT  in  extensive  patches  and  children  sometimes 
remove  the  epiilormis  of  several  fin- 
gers like  the  rag  of  a  glove.  The 
average  duration  of  the  descjuanui- 
tion  is  about  two  weeks,  but  the  proc- 
ess is  in  many  cases  repeated  and 
may  continue  for  five  or  six  weeks. 
The  palmar  and  plantar  surfaces  are 
the  last  to  cease  shedding.  Occa- 
sionally the  hair  falls  out. 

Varieties. — The  cases  differ 
greatly  in  severity  and  duration 
and  may  be  arranged  in  the  follow- 
ing groups: 

1.  The  Ordinary  Form — Scar- 
latina Simplex. — This  variety  has 
been  outlined  in  the  foregoing  gen- 
eral description.  It  presents  varying 
grades  of  severity,  but  the  symptom- 
complex  is  well  defined  and  the  acute 
process  in  uncomplicated  cases  comes 
to  an  end  by  the  sixth  or  seventh  day. 

2.  Larval  or  Undeveloped 
Forms. — (a)  Scarlatina  Afebrilis. — 
The  objective  phenomena  of  illness 
are  absent  and  the  j^atient  does  not 
regard  himself  as  sick.  Fever  is 
absent  or  slight— 100°  F.  (37.8°  C), 
and  lasts  only  a  few  hours.  The  rash 
also  is  faint,  usually  limited  to  the 
throat  and  chest,  and  transient,  (b) 
ScnrJatina  si^ie  Eruptiotie. — There 
may  be  sudden  fever  with  sore  throat  and  vomiting  but  the  skin  remains 
free  from  eruption.  At  most  there  is  a  transient  faint  erythematous  blush 
such  as  is  often  observed  in  acute  indifferent  febrile  attacks  in  j'oung 
persons  of  blond  complexion,  (c)  Scarlatina  sine  Angina. — Fever  may 
be  present  and  the  eruption  may  be  more  or  less  well  defined  but  the 
appearance  of  the  throat  remains  normal  throughout  the  sickness. 

These  incompletely  developed  cases  often  give  rise  to  great  difficulties 
in  diagnosis.  They  occur  with  some  frequency  in  certain  epidemics  and 
are  to  be  recognized  by  the  epidemic  tendency,  the  severe  complications 
•which  frequently  develop,  the  occurrence  of  postscarlatinal  nephritis,  and 
the  fact  that  thev  mav  become  centres  of  infection.     The  afebrile  foims 


Fig.  230. — Depquamation  upon  face,  neck,  and  chest 
after  scarlet  fever. — After  Welch  and  Scliaiuberg. 
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are  especially  likely  to  spread  the  disease.  It  not  infrequently  happens 
that,  in  a  family  of  children,  one  may  apparently  escape  the  attack  and 
play  about  as  usual,  until,  as  the  others  recover,  desquamation  or  sudden 
pallor,  dropsy,  and  albuminuria  make  it  evident  that  he  also  has  suffered 
the  infection  but  without  the  usual  symptoms. 

3.  Malignant  Forms — Scarlatina  Maligna. — (a)  Scarlatina  Sid- 
erans. — These  cases  occur  sporadically  and  during  severe  epidemics.  The 
child  is  overwhelmed  at  once  by  the  intensity  of  the  infection.  Blinding 
headache,  vomiting,  convulsions,  hyperpyrexia,  delirium  passing  rapidly 
into  coma  succeed  one  another  in  appalling  succession.  There  is  suppres- 
sion of  urine;  the  heart's  action  is  progressively  rapid  and  feeble  and 
dyspncea  occurs.  Death  ensues  within  twenty-four  or  thirty-six  hours, 
(b)  Scarlatina  Hcemorrhagica. — Petechias  appear  and  develop  in  a  brief 
time  into  vibices  and  extensive  suggillations.  Epistaxis  and  hsematuria 
are  common.  All  the  evidences  of  a  profound  toxaemia  occur  and  death 
takes  place  in  the  course  of  two  or  three  days.  Enfeebled  and  badly 
nourished  infants  and  especially  the  inmates  of  public  institutions  are 
particularly  liable  to  this  form  of  scarlet  fever,  but  it  occasionally  occurs 
in  well-nourished  children  Hving  under  favorable  circumstances. 

4.  The  Anginose  Form — Scarlatina  Anginosa. — The  throat  symp- 
toms early  dominate  the  clinical  picture.  Intense  inflammation  of  the 
tonsils  and  contiguous  structures  is  attended  with  pain,  dysphagia,  and 
mechanical  dyspnoea.  Pseudomembrane  develops  and  may  extend  over 
the  soft  palate  and  uvula  into  the  nasopharynx  and  nasal  chambers  or 
downward  to  the  larynx.  The  Eustachian  tube  is  involved  with  infection 
of  the  middle  ear.  Local  necrosis  takes  place  and  the  fetor  is  almost 
unbearable.  The  glands  of  the  neck  are  enlarged.  General  sepsis  fre- 
quently results  with  fatal  termination.  If  life  be  prolonged  the  separation 
of  the  sloughs  may  give  rise  to  fatal  hemorrhage  from  the  carotid  artery. 

5.  Protracted  Form- — Scarlatina  Typhosa. — Severe  and  prolonged 
cases  with  delirium,  profound  prostration,  sustained  high  temperature, 
and  all  the  evidences  of  grave  general  infection.  Gastro-intestinal  disturb- 
ances and  marked  tympany  may  be  present.  The  fever  may  continue  for 
two  or  three  weeks  and  terminate  in  lysis.  This  form  has  been  described 
also  as  septic  or  adynamic  scarlatina. 

6.  Surgical  and  Puerperal  Scarlatina. — Some  years  ago  the 
subject  of  scarlet  fever  after  surgical  operations  and  in  the  lying-in  woman 
attracted  much  attention.  Scarlatiniform  rashes  may  occur  under  two 
conditions:  First,  the  patient  may,  at  the  time  of  operation  or  confinement 
or  thereafter,  contract  scarlet  fever  and  present  all  the  symptoms  of  the 
disease;  in  this  case  the  surgeon  or  accoucheur  must  question  himself  as 
to  his  part  in  conveying  the  infecting  principle;  and  second,  the  patient 
may  develop  an  erythema  as  the  result  of  sepsis  or  as  a  drug  exanthem. 
The  angina  and  peculiar  appearance  of  the  tongue  are  not  present.  The 
distribution  of  the  rash  is  irregular  and  its  course  not  that  of  the  eruption 
of  scarlet  fever.  Local  erythema  may  result  from  carbolic  acid  or  subli- 
mate solutions  of  undue  strength,  and  general  rashes  from  certain  drugs, 
as  copaiba,  oil  of  santol,  and  quinine.  Desquamation  may  occur  as  the  result 
of  intense  erythema  due  to  any  cause.  These  cases  have  become  infre- 
quent under  the  methods  of  modern  surgery. 
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Complications  and  Sequels. — Tlio  complications  of  scarlet  fever  arc 
numerous.  They  are  mostly  due  to  secondary  streptococcus  iufectiori, 
the  prinuiry  infection  rendering  the  tissues  vulnerable  and  lowering  the 
powers  of  resistance  of  tlie  organism.  They  are  usually  severe  and  have 
much  to  tlo  with  the  gravity  of  the  disease.  Some  epidemics  are  character- 
ized by  the  prominence  of  certain  complications.  Alnujst  any  tissue  of 
the  botly  may  become  the  seat  of  inflamnuition  and  abscess  formation 
during  an  attack.    The  following  are  more  commonly  involved: 

(a)  Throat. — Pseudomembranous  and  necrotic  inflammation  of  the 
faucial  structures  occurs  in  the  anginose  form.  It  is  described  as  scarla- 
tinal dii)htheria  and  may  develop  during  the  stage  of  invasion  or  upon  the 
appearance  of  the  exanthem.  In  grave  cases  there  is  extensive  inflammatory 
oedema  of  the  neck — "collar  of  brawn."  General  septicaemia  is  apt  to 
supervene  and  in  many  epidemics  the  throat  affection  is  the  cause  of  high 
mortality.  As  a  rule  the  throat  affection  is  due  to  streptococcus  infection; 
much  less  commonly  there  is  a  true  complicating  diphtheria. 

(b)  Kidneys. — Nephritis  constitutes  the  most  common  and  important 
complication.  Toxic  or  febrile  albuminuria  occurring  at  the  height  of  the 
fever  is  usually  transient  and  without  greater  significance  than  the  same 
condition  in  other  diseases,  as  pneumonia.  Much  more  important  is  the 
albuminuria  which  comes  on  with  the  fading  of  the  rash  or  during  the 
stage  of  desquamation.  The  anatomical  condition  in  the  quickly  fatal 
cases  is  that  of  a  glomerulonephritis  of  varying  intensity.  Clinically  the 
following  grades  may  be  recognized: 

1.  Mild  Catarrhal  Nephritis. — The  urine  remains  normal  in  amount. 
It  contains  a  moderate  amount  of  albumin  and  a  few  tube-casts.  Cylin- 
droids  are  present.  There  is  no  blood.  (Edema  is  slight  and  is  confined 
to  the  eyelids  and  the  pretibial  areas.  The  process  may  last  a  few  weeks 
and  terminate  in  complete  recovery  or  it  may  be  the  starting  point  of  a 
chronic  nephritis.  Sudden  intensification  of  the  symptoms  may  occur 
with  anuria  and  fatal  ursemia,  oedema,  or  effusion  into  the  serous  sacs  or 
the  larynx. 

2.  Graver  cases  with  increased  albumin,  casts,  and  blood.  The  urine 
is  diminished  and  there  is  slight  or  moderate  oedema  of  the  face  and  lower 
extremities.  Effusion  into  the  serous  sacs  may  occur.  The  symptoms  are 
not  urgent,  but  anaemia  is  pronounced  and  the  nephritis  tends  to  become 
chronic.  Uraemia  may  suddenly  develop.  When  apparent  recovery  takes 
place  renal  inadequacy  is  often  established,  and  the  albuminuria  of 
adolescence  or  the  nephritis  following  an  acute  illness  or  exposure  to  cold 
years  afterwards  may  be  traced  to  this  condition.  These  are  the  cases 
that  under  well-directed  treatment  frequently  end  in  recovery. 

3.  Very  severe  cases  with  rapidly  developing  intense  anaemia,  general 
anasarca,  anuria,  or  the  passage  of  small  amounts  of  bloody  or  porter- 
colored  urine  which  coagulates  upon  the  application  of  heat  and  is  loaded 
with  blood  and  casts.  Uraemic  accidents,  vomiting,  facial  spasm,  convul- 
sions, and  coma  promptly  occur;  and  despite  treatment  a  large  proportion 
of  the  cases  die. 

In  rare  instances  oedema  may  occur  without  albuminuria.  Under 
these  circumstances  the  dropsy  may  change  its  location,  coming  and  going 
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without  apparent  cause.  It  may  be  associated  with  effusion  into  the  serous 
sacs,  especially  ascites,  oedema  of  the  glottis  or  sudden  pulmonary  oedema. 
This  form  of  oedema  may  be  the  result  of  anaemia  or  cachexia. 

(c)  Joints. — Rarely  during  the  acute  attack,  more  commonly  in  the 
second  or  third  week,  there  may  develop  inflammation  of  the  joints,  syn- 
ovitis scarlatinosa,  so-called  scarlatinal  rheumatism.  The  cases  may  be 
arranged  in  two  groups:  1.  Those  in  which  a  serous  synovitis  of  more  or 
less  intense  character  is  present,  involving  most  frequently  the  small  joints 
of  the  fingers,  the  wrists  and  knees,  exceptionally  the  spinal  articulations, 
and  terminating  in  complete  resolution  in  the  course  of  a  few  days.  Several 
joints  are  usually  affected — polyarthritis — but  there  is  little  or  no  rise  of 
temperature  and  the  joint  affection  lacks  the  fugacious  character  so  marked 
in  rheumatic  fever.  This  form  has  been  regarded  as  due  to  the  scarlatinal 
poison.  2.  Suppurative  arthritis,  usually  implicating  a  single  joint  and 
appearing  as  a  local  manifestation  of  a  general  septic  process.  Streptococci 
have  been  demonstrated  in  the  intra-articular  exudate. 

(d)  Heart. — Benign  endocarditis  may  occur  alike  when  joint  compli- 
cations are  present  and  in  their  absence.  Malignant  endocarditis  is  very 
rare.  Pericarditis  is  much  less  frequent  than  endocarditis.  If  effusion 
takes  place  it  may  be  purulent  or,  in  grave  cases,  hemorrhagic.  Myocarditis 
is  not  uncommon.  Hypertrophy  and  dilatation  are  constant  accompani- 
ments of  scarlatinal  nephritis  in  children;  they  are  less  frequent  in  adults. 
It  is  of  importance  to  perform  auscultation  of  the  heart  and  lungs  as  a  matter 
of  daily  routine  in  every  case  of  scarlet  fever.  There  is  no  reason  why 
rheumatic  fever  may  not  occur  as  a  complication  of  scarlatina  and  account 
for  the  joint  affection  and  cardiac  lesions  in  certain  cases. 

(e)  Respiratory  Organs. — Bronchitis  and  inhalation  pneumonia — 
bronchopneumonia — are  present  in  cases  attended  with  severe  lesions  of 
the  upper  air-passages.  Hypostatic  congestion  is  common  in  the  gravest 
cases.  Croupous  pneumonia  is  rare.  Pleurisy  is  relatively  common.  It 
may  be  plastic;  more  frequently  it  is  serofibrinous  or  purulent;  rarely 
hemorrhagic.     It  usually  develops  about  the  middle  of  the  second  week. 

(f)  Auditory  Apparatus. — Infection  of  the  middle  ear  by  way  of  the 
Eustachian  tube  is  very  common.  It  occurs  in  almost  every  case  of  anginose 
scarlatina  and  is  attended  by  serious  dangers,  both  near  and  remote.  In 
about  85  per  cent,  of  the  cases  both  ears  are  affected.  Suppurative  otitis 
media  results  with  perforation  of  the  tympanic  membrane.  The  inflamma- 
tion may  extend  to  the  labyrinth  or  to  the  mastoid  cells.  Extensive  necrosis 
of  parts  of  the  temporal  bone  may  result.  Paralysis  of  the  facial  nerve  is  a 
rare  sequel.  Meningitis,  brain  abscess,  and  sinus  thrombosis  may  occur. 
In  the  absence  of  those  accidents  spontaneous  heahng  may  take  place  in 
the  course  of  a  few  weeks.  More  commonly  the  otitis  becomes  chronic 
and  in  many  cases,  despite  treatment,  gives  rise  to  permanent  impairment 
or  loss  of  hearing.  Burkhardt-Merian  found  among  4309  cases  of  acquired 
deaf-mutism  445,  or  10.3  per  cent.,  to  be  due  to  scarlet  fever. 

(g)  Lymphatic  Glands. — Imphcation  of  the  lymphatic  system  occurs 
in  all  cases.  In  mild  scarlet  fever  there  is  commonly  some  degree  of  enlarge- 
ment of  the  superficial  lymph-nodes,  especially  in  the  neck.  It  is,  however, 
shght  and  undergoes  resolution  during   convalescence.     In  more  serious 
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cases  the  glands  may  be  onormously  swollen  with  cellulitis  of  the  suitoiiikI- 
ing  tissues.  Phlegmonous  indiunniution — angina  Ludovici — niay  occur 
and  load  to  extensive  necrosis  with  erosion  of  vessels  and  fatal  hemorrhage. 
Retropharyngeal  abscess  is  a  very  rare  complication.  The  enlargement 
of  the  cervical  glands  is  occasionally  persistent. . 

(h)  Among  the  rarer  complications  and  sequels  are  enterocolitis, 
local  periostitis,  noma,  perforation  of  the  soft  palate,  symmetrical  gangrene, 
and  various  palsies.  Protracted  aniemia  may  occur  and  the  growth  and 
development  of  the  child  may  be  greatly  retarded.  Acute  psychoses, 
mania,  or  melancholia  sometimes  develop  during  convalescence.  These 
conditions  are  commonly  of  brief  duration,  coming  to  an  end  in  the  course 
of  some  hours  or  days.  Exceptionally  they  last  several  weeks.  Hereditary 
predisposition  is  present  in  many  of  the  cases.  Boys  more  frequently 
suffer  than  girls.     The  prognosis  is  uniformly  favorable. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  sudden  onset  with 
rapiel  rise  of  temperature,  vomiting,  and  nervous  disturbances,  as  convul- 
sions or  stupor,  the  erythematous  angina  often  accompanied  with  pseudo- 
membranous exudate,  the  peculiar  tongue,  the  exanthem,  the  desquamation, 
and  the  swelling  of  the  superficial  lymph-nodes.  The  prevalence  of  an 
epidemic  or  a  history  of  exposure  is  of  importance  in  doubtful  cases. 
There  are  cases  in  which  for  a  time  the  diagnosis  must  remain  uncertain. 

Differential  Diagnosis. — 1.  Measles. — Less  abrupt  onset,  catarrhal 
symptoms,  Koplik's  sign,  longer  period  of  invasion,  a  distinctly  maculo- 
papular  rash,  coarse,  measly,  and  thick-set,  with  an  irregularly  crescentic 
arrangement,  the  less  intense  sore  throat,  the  absence  of  leucocytosis,  and 
the  fine  desquamation  are  important  criteria.  The  rash  appears  upon 
the  third  or  fourth  day  or  later,  and  first  upon  the  face.  It  is  duller  in  hue 
than  that  of  scarlet  fever.  In  rare  cases  of  measles  in  which  a  uniform, 
vivid  red  rash  covers  the  face  and  body,  maculopapules  will  be  found 
about  the  wrists  or  ankles. 

2.  RoTHELN, — The  eruption  may  closely  resemble  that  of  scarlet 
fever.  The  disease  is  usually  slight;  fever  and  constitutional  disturbances 
are  insignificant;  angina  is  absent  or  trifling;  the  adenitis  involves  the 
postauricular  glands  to  a  greater  extent  than  the  anterior  chains;  and 
the  prevalence  of  an  epidemic  is  of  diagnostic  importance. 

3.  Septicemia. — Not  only  so-called  surgical  and  j^uerperal  infection 
but  other  forms  of  septicaemia  may  present  rashes  almost  identical  with 
that  of  scarlet  fever.  Certain  of  these  cases  show  also  erythematous  sore 
throat  with  a  tongue  thickly  furred  and  red  at  the  edges  and  tip,  and  if 
death  does  not  occur  desquamation  may  take  place  precisely  as  in  scarlet 
fever.  The  differential  diagnosis  is  difficult  and  may  in  any  given  case 
be  impossible. 

4.  Diphtheria, — False  membrane  may  develop  earl}^  and  present 
the  appearance  of  true  diphtheria.  Scarlet  fever  with  intense  pseudo- 
membranous angina,  diphtheria  with  an  erythematous  rash,  and  the  coex- 
istence of  scarlet  fever  and  diphtheria  are  to  be  considered.  The  early 
membranous  sore  throat  of  scarlet  fever  does  not  usually  show  the  presence 
of  the  Bacillus  diphtheriae,  which  is,  however,  usually  present  in  the  latev 
forms.    The  erythema  of  diphtheria  is  comparatively  rare  and  when  present 
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lacks  the  uniform  distribution  and  the  intense  scarlet  color  of  that  of 
scarlet  fever.  In  every  suspected  case  a  bacteriological  examination  must 
be  forthwith  made. 

5.  Other  Acute  Infections. — In  rare  instances  rashes  suggestive 
of  scarlet  fever  occur  in  influenza,  cerebrospinal  fever,  variola, — the  initial 
rashes, — varicella,  and  enteric  fever.  The  differential  diagnosis  must  rest 
upon  the  symptom-complex  in  individual  cases.  As  a  rule  little  real  diffi- 
culty arises  and  even  that  is  dispelled  in  a  brief  time. 

6.  Acute  Exfoliative  Dermatitis.  —  Sudden  onset  with  fever, 
scarlatiniform  eruption  rapidly  becoming  universal  and  fading  after  five 
or  six  days  with  membranous  desquamation  present  a  problem  in  diagnosis 
difficult  of  solution.  The  absence  of  angina  and  the  tongue  of  scarlet 
fever,  the  occurrence  of  alopecia,  the  loss  of  the  nails,  a  tendency  to  recur 
periodically,  the  occurrence  in  adults,  and  the  sporadic  character  of  this 
rare  disease  in  which  the  case  never  becomes  a  focus  of  contagion  usually 
render  the  diagnosis  a  simple  matter.  Cases  first  seen  during  the  stage 
of  erythema  sometimes  present  great  difficulties  in  diagnosis. 

7.  Erythema  Simplex. — This  dermatosis  occurring  in  young  children 
may  suggest  scarlet  fever.  The  trifling  constitutional  disturbance,  the 
transient  eruption,  the  absence  of  angina,  and  in  most  cases  absence  of 
desquamation  are  of  diagnostic  value. 

8.  Drug  Exanthems. — Local  erythematous  rashes  may  follow  the 
application  of  mustard,  solutions  of  carboHc  acid,  corrosive  sublimate,  or 
other  irritants.  Circumscribed  or  diffuse  eruptions  may  follow  the  internal 
administration  of  belladonna,  quinine,  the  iodides,  more  rarely  chloral, 
sulphonal,  antipyrin,  turpentine,  and  the  hypodermic  injection  of  tuberculin. 
These  rashes  are  not  accompanied  by  fever,  a  fact  which  may  be  rendered 
unavailable  in  diagnosis  by  the  presence  of  fever  in  the  condition  for  which 
the  drug  is  administered;  nor  by  angina,  save  in  the  cases  of  belladonna, 
in  which  dryness  and  redness  of  the  throat  are  conspicuous;  and  certain 
of  them  occasion  symptoms  which  are  distinctive — tinnitus  in  the  case  of 
quinine,  coryza  in  iodine,  and  so  forth.  The  diflaculty  in  diagnosis  is 
usually  slight. 

It  may  be  said  that  the  greater  the  experience  of  the  practitioner  in 
the  acute  exanthemata,  the  greater  his  hesitancy  to  make  a  positive  diag- 
nosis in  doubtful  cases.  The  only  safe  rule  of  practice  is  to  regard  every 
uncertain  case  as  a  possible  source  of  infection  and  treat  it  accordingly 
until  the  diagnosis  becomes  clear. 

Prognosis. — The  mortality  varies  greatly  in  different  epidemics.  It 
is  modified  by  the  severity  of  the  infection  and  the  prevalence  of  grave 
compfications  and  is  lower  in  private  practice  than  in  hospitals.  ^  In  some 
outbreaks  the  disease  has  been  benign,  the  death-rate  not  exceeding  5  per 
cent.;  in  others,  exceedingly  severe,  with  a  maximum  mortality  of  30  or 
even  of  40  per  cent.  The  prognosis  in  individual  cases  is  influenced  by  the 
following  conditions:  1.  Age.  The  danger  is  much  greater  in  infancy  and 
early  childhood  than  later.  A  large  proportion  of  the  deaths  occur  between 
the  third  and  sixth  years.  The  absolute  mortality  among  adults  is  low  but 
my  observation  leads  me  to  believe  that,  in  proportion  to  the  number  of 
cases,  scarlet  fever  after  puberty  is  very  fatal.    2.  Sex.    It  is  said  that  the 
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mortality  is  higher  ainoiifj;  males  tliaii  females.  '.].  The  previous  health 
of  the  ])atieiit.  Delicate,  poorly  nourished,  and  sickly  children  bear  the 
disease  badly.  Like  the  other  acute  infections  scarlet  fever  is  severe  and 
attended  with  a  high  death-rate  in  orphan  asylums  and  similar  institutions. 

The  danger  is  great  in  proportion  to  the  intensity  of  the  primary  infec- 
tion as  shown  by  early  high  fever,  stupor,  delirium,  restlessness,  the  evi- 
dences of  general  septic  inf(>ction,  and  the  ]irominence  of  local  infective 
])rocesses,  such  as  menibranous  or  suppurative  angina,  cervical  cellulitis, 
laryngeal  obstruction,  bronchitis,  bronchopneumonia,  pleural  effusion, 
heart  complications,  and  nephritis.  Hemorrhagic  cases  are  usually  fatal. 
A  persistently  high  pulse-rate  is  of  itself  an  unfavorable  sign. 

The  prognosis  must  in  all  instances  be  guarded.  Apparently  benign 
cases  maj^  develop  the  gravest  symptoms  or  fatal  nephritis  may  occur 
during  convalescence.  No  case,  however  favorable,  can  be  regarded  as 
out  of  danger  until  at  least  four  weeks  have  elapsed  from  the  onset  of  the 
attack. 

VII.    IVIEASLES. 

Rubeola;    Morhilli. 

Definition. — An  acute  febrile  infection  occurring  in  epidemics,  and 
characterized  by  initial  coryza,  bronchial  catarrh,  and  a  generalized  maculo- 
papular  eruption. 

Etiology. — Predisposing  Influences. — The  susceptibility  to  measles 
appears  to  be  almost  universal.  The  disease  prevails  in  every  climate 
and  attacks  all  races.  Negroes  suffer  more  severely  than  whites  and  are 
more  liable  to  develop  grave  complications  and  sequels.  Season. — Outbreaks 
take  place  at  all  times  of  the  year  but  are  more  common  in  the  winter  and 
sprina-  than  in  the  warmer  seasons.  Measles  is  peculiarly  a.  disease  of 
childhood.  Adults  not  protected  by  an  attack  in  early  life  may  contract 
it  and  frequently  manifest  the  symptoms  in  an  aggravated  form.  It  is 
more  common  after  puberty  than  scarlet  fever.  Congenital  cases  have 
been  observed;  it  is  rare  during  the  first  six  months  of  life.  The  great 
ma.iority  of  cases  occur  before  the  tenth  year.     The  sexes  are  alike  liable. 

Exciting  Cause. — The  specific  pathogenic  cause  has  not  been  demon- 
strated. Inoculation  experiments  upon  human  beings  have  shown  the 
presence  of  the  infecting  principle  in  the  blood,  in  the  tears,  in  the  secre- 
tions of  the  nasal,  pharyngeal,  and  bronchial  mucons  membrane,  and  in  the 
contents  of  vesicles  occasionally  present.  Inoculation  with  the  epithelial 
scales  thrown  off  at  the  close  of  the  disease  has  been  unsuccessful.  Trans- 
mission of  the  disease  under  ordinaiy  circumstances  takes  place  by  the  breath 
or  the  nasal  or  bronchial  secretion — droplet  infection.  It  may  result  directly 
from  close  approach  or  contact  Avith  the  patient,  or  remotely  through  the 
conveyance  of  the  poison  by  a  third  person  or  by  fomites.  ^Measles  is  very 
commonly  disseminated  in  school  or  upon  playgrounds  by  children  who 
appear  to  be  suffering  from  ordinary  nasal  or  bronchial  catarrh  but  who 
are  in  reality  in  the  pre-eruptive  stage.  The  infecting  principle  is  intensely 
active  but  neither  tenacious  nor  persistent  as  is  that  of  scarlet  fever.     The 
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disease  is  communicable  during  its  -^'hole  course  from  the  earliest  appear- 
ance of  coryza.  The  individual  predisposition  to  measles  is  so  general 
that  upon  exposure  very  few  escape.  The  adult  who  suffers  has.  as  a  rule, 
not  been  exposed  to  the  infection  in  childhood  and  is  often  an  only  child 
who  has  been  educated  at  home.  A  congenital  immunity  seems  to  exist 
in  rare  instances.  In  the  majority  of  cases  an  acquired  immunity 
results  from  the  attack.  Second,  or  even  third,  attacks  may  occur  at 
intervals  of  some  years,  but  they  are  infrequent.  I  cannot  agree  with  those 
who  regard  multiple  recurrences  as  common,  since  my  experience  coincides 
with  that  of  Jiirgensen  and  Eichhorst  in  Germany,  and  Holt  in  this  country, 
who  hold  that  second  attacks  are  rare.  Measles  in  cities  is  in  a  certain 
sense  endemic.  Sporadic  cases  occur  at  intervals  and  constitute  the  starting- 
point  of  more  or  less  extensive  epidemics.  When  the  susceptible  individuals 
in  the  affected  locality  have  had  the  disease  the  epidemic  ceases.  The 
poison  is  frequently  carried  to  neighboring  regions  by  persons  in  the  period 
of  incubation  or  in  the  pre-erujDtiA'e  stage,  who  become  centres  of  infection 
for  new  local  epidemics.  Extensive  outbreaks  occur  at  intervals  of  five 
or  six  years  and  at  long  intervals  the  disease  becomes  pandemic.  Occasion- 
ally other  epidemic  diseases  of  children,  especially  whooping-cough  and 
varicella,  precede,  accompany,  or  follow  outbreaks  of  measles.  Outbreaks 
are  common  in  time  of  war  among  the  3'ounger  recruits  and  conscripts, 
many  of  whom  come  from  country  districts  in  which  the  disease  has  not 
prevailed  for  long  periods. 

Symptoms. — The  i^eriod  of  incubation  is  from  seven  to  fourteen 
days,  usually  about  ten.  In  artificially  inoculated  cases  it  is  commonly 
less  than  ten.  Prodromes  are  common.  They  consist  of  loss  of  appetite, 
restless  sleep,  fretfulness,  and  in  many  cases  feverishness  or  Kght  fever. 

(a)  Stage  of  Ixvasiox. — The  prodromal  symptoms  are  intensified. 
There  is  chilliness  which  may  be  repeated,  sometimes  shivering,  but  con- 
vulsions and  distinct  chiUs  are  uncommon.  The  temperature  rises,  reaching 
102°-104°  F.  (38.9°-40°  C.)  upon  the  first  or  second  day.  It  then  falls  a 
degree  or  more  to  rise  again  upon  the  appearance  of  the  exanthem.  Nausea, 
vomiting,  and  headache  are  present.  The  tongue  is  furred.  Coincidently 
with  the  apjjearance  of  these  symptoms  coryza  develops  and  is  often 
intense.  The  phenomena  are  those  of  an  ordinary  severe  influenza.  Irrita- 
tion and  smarting  of  the  eyelids,  lachrymation,  photophobia,  persistent 
sneezing,  running  at  the  nose,  sore  throat,  discomfort  in  swallowing,  hoarse- 
ness, and  cough,  at  first  of  a  brassy  or  croupy  character,  develop  one  upon 
the  other  in  rapid  succession  and  vaiying  intensity.  These  initial  catarrhal 
symptoms  are  characteristic  and  occur  in  the  mildest  cases  in  which  chilli- 
ness, fever,  and  the  associated  signs  of  the  reaction  of  the  organism  to 
general  infection  are  not  observed.  Upon  inspection  the  vessels  of  the 
conjunctivge  are  injected,  the  eyelids  swoUen,  the  nasal  mucosa  tumid  and 
reddened.  The  mucous  membrane  of  the  mouth  and  throat  is  erythema- 
tous, while  upon  the  soft  palate  and  roof  of  the  mouth,  and  particularly 
upon  the  buccal  mucous  membrane,  are  to  be  seen  pin-head  or  spiit-pea- 
sized,  circumscribed,  round  or  irregularly  shaped  reddish  blotches  sHghtly 
or  scarcely  at  all  raised  above  the  surrounding  surface,  usually  discrete, 
sometimes  confluent.    This  eruption  also  shows  itself  in  the  larjTix  and  is 
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doubtless  the  cause  of   the  laryngobronchial  symptoms  as  it  is  of   the 

corvza.  It  has  been  culled  tlie  enanlhcm  in  contradistiiuition  to  the  rash 
ujH)!!  the  skin,  the  cxanlhcni.  In  a  stronp;  hf^ht  there  may  be  seen  upon 
some  of  the  spots  upon  the  mucosa  of  the  cheeks  and  lips  minute  bright 
whitish  or  bluish-white  flecks  described  by  Koplik.  These  flecks  ai)j)ear  early 
and  soon  disappear,  and  since  they  have  not  been  observed  in  other  diseases 
are  of  value  in  the  early  diagnosis  of  measles.  The  duration  of  the  staj^e  of 
invasion,  or,  as  it  is  sometimes  called,  the  catarrhal  stafj;o,  is  commonly  tliree 
or  four  days;   exceptionally  it  is  shorter  or  it  may  be  as  long  as  a  week. 
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Fig.  231.— Measles. 


Fig.  232. — Frank  uncomplicated  measles 
in  a  woman  aged  52. 


(b)  Stage  of  Eruption. — The  fever  rises  and  may  reach  104°-106°  F. 
(40°-41.1°  C),  the  pulse-rate  may  be  140  or  higher.  Delirium  or  stupor 
may  be  present  in  the  severer  cases.  The  patient  complains  of  heat  and 
burning  of  the  skin,  sore  throat  and  general  discomfort,  and  is  restless 
and  .wakeful.  Usually  upon  the  second  or  third  day  of  the  eruption  great 
and  rapid  amelioration  of  all  these  symptoms  occurs  and  the  fever  which 
has  remained  high  falls  by  crisis  or  by  rapid  Ij'sis  to  normal  or  subnormal 
ranges.  The  eruption  appears  as  small  red  or  brownish-red  soft  flat  papules 
which  rapidly  increase  in  size  and  in  numbers.  When  fully  developed  the 
individual  spots  are  irregularly  circular  or  oval  and  differ  greatly  in  size, 
the  average  diameter  being  that  of  a  split  pea.  They  are  unevenly  dis- 
tributed but  close  set  and  very  often  confluent,  especially  upon  the  facCj 


80  MEDICAL  DIAGNOSIS. 

buttocks,  hands  and  feet,  where  there  is  also  some  tumefaction.  They  are 
circumscribed  and  the  intervening  skin  is  normal  or  slightly  hyperajmic. 
Not  infrequently  a  crescentic  arrangement  may  be  made  out  elsewhere. 
The  color  momentarily  fades  upon  pressure  or  upon  tension  of  the  skin. 
The  eruption  appears  first  upon  the  forehead,  chin,  and  cheeks;  it  invades 
the  hairy  scalp  and  spreads  rapidly  to  the  neck,  back,  hands  and  arms, 
anterior  surface  of  the  trunk  and  lower  extremities,  commonly  in  the  order 
named,  invading  the  entire  surface  in  the  course  of  twenty-four  or  thirty- 
six  hours.  By  the  end  of  the  second  or  during  the  third  day  the  eruption 
is  fully  developed.  In  severe  cases  punctiform  hemorrhages  now  appear 
in  some  of  the  papules,  especially  upon  portions  of  the  body  exposed  to 
pressure.  This  condition  is  not  significant  and  must  not  be  confounded 
with  the  true  hemorrhagic  variety  of  the  disease.  From  this  time  the 
eruption  rapidly  fades,  first  where  it  first  appeared,  namely,  upon  the  face, 
and  in  the  course  of  a  further  period  of  two  or  three  days  disappears,  leaving 
faint  yellowish  or  dirty-brown  areas  of  pigmentation  which  in  turn  gradually 
pass  away.  In  the  beginning  of  the  stage  of  eruption  and  in  many  cases 
throughout  its  course  the  skin  is  moist  and  often  bathed  in  free  perspira- 
tion. At  the  height  of  the  eruption  the  superficial  lymph-nodes  of  the 
neck  and  elsewhere  are  often  slightly  sv/ollen  and  tender. 

(c)  Stage  of  Desquamation. — Following  the  fading  of  the  rash  des- 
quamation takes  place  in  the  form  of  fine  branny  scales,  so  fine  that  the 
condition  may  be  easily  overlooked.  This  process  begins  on  the  face  and 
involves  the  entire  surface,  occupying  about  a  week.  The  catarrhal  symp- 
toms in  uncomplicated  cases  gradually  disappear,  so  that,  by  the  end  of 
the  second  week  from  the  initial  coryza,  convalescence  is  fully  established. 
Cough  frequently  persists.  In  the  absence  of  inflammatory  complications 
leucocytosis  does  not  occur.  Epistaxis  is  common  at  the  height  of  the 
attack;  diarrhoea  is  apt  to  occur  at  some  time  during  its  course.  Relapses 
of  measles  are  extremely  rare. 

During  epidemics  atypical  cases  occur.  They  are  not  common.  Varia- 
tions in  the  rash  may  consist:  (1)  in  the  development  of  distinct  papules, 
hard  to  the  touch  but  not  extending  deeply  into  the  skin — morbilli  papulosi; 
(2)  a  vesicular  form,  m.  vesiculari;  (3)  cases  in  which  the  eruption  does 
not  appear,  although  the  general  symptoms  and  the  coryza  are  present — ■ 
m.  sine  exanthema;  (4)  cases  in  which  the  mucous  membranes  are  not 
involved — m.  sine  enanthema.  To  these  must  be  added  variations  in  the 
constitutional  manifestations.  In  rare  cases  there  is  no  rise  of  tempera- 
ture— m.  afebriles.  In  the  malignant  forms  the  organism  is  unable  to 
withstand  the  intensity  of  the  infection  and  death  takes  place  in  the 
course  of  two  '  or  three  days  after  sustained  hyperpyrexia,  profound 
adynamia,  or  hemorrhages  into  the  skin  and  mucous  membranes.  The 
malignant  forms  are  very  rare  in  private  practice;  they  occasionally  occur 
in  asylums  and  in  the  fierce  epidemics  of  camps,  and  were  common  in  the 
first  outbreak  among  the  natives  of  the  Fiji  Islands,  where  measles  pre- 
vailed as  a  veritable  scourge.  Death  may  occur  before  the  rash  appears, 
or  a  few  papules  may  show  themselves  upon  the  forehead  and  wrists. 
Hemorrhagic  or  black  measles  —  m.  hciemorrhagica — is  characterized  by 
convulsions,  delirium  and  coma,  petechise,  bleeding  from  mucous  surfaces, 
and  profound  constitutional  depression. 
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Complications  and  Sequels. — Epidemics  ililTcr  greatly  as  regards  the 
frequency  ami  si'verity  of  coniplication.s.  In  their  absence  measles  is  a 
comparatively  benign  malady,  but  they  are  sufheiently  common  to  place  it 
among  the  more  serious  diseases  of  childhootl.  Debilitated  and  badly  nour- 
ished children  living  in  unhygienic  surroundings  and  those  in  asylums  and 
institutions  arc  especially  liable.  The  ordinary  complications  are  due  to  an 
extension  or  intensification  of  the  catarrhal  processes  peculiar  to  the  disea.se. 

Otitis  media  is  not  very  uncommon.  It  may  result  in  perforation  of 
the  tympanic  membrane  and  permanent  impairment  of  hearing,  or  lead  to 
sinus  thromV)osis,  meningitis,  or  abscess  of  the  brain.  Purulent  conjuncti- 
vitis may  occur  and  in  neglected  cases  infiltration  and  ulceration  of  tlic 
cornea.  Catarrhal  laryngitis  is  of 
frequent  occurrence;  the  pseudo- 
membranous form  is  rare  and  very 
dangerous;  a^dema  of  the  glottis  is 
very  uncommon.  Diphtheria  is  much 
less  frequent  in  measles  than  in 
scarlet    fever. 

The  catarrhal  bronchitis  so 
prominent  in  the  disease  is,  in  itself, 
without  serious  significance,  and  in 
favorable  cases  terminates  in  reso- 
lution with  the  convalescence.  Its 
tendency  to  extend  to  the  finer  tubes 
and  give  rise  to  lobular  collapse  and 
bronchopneumonia  constitutes  the 
gravest  danger.  If  the  involvement 
of  the  vesicular  structure  is  limited 
there  is  increase  of  fever  with  accel- 
eration of  the  pulse,  harassing  cough, . 
and  disturbance  of  respiration.  The 
sickness  is  prolonged  but  terminates 
favorably.  ^Yhen  the  lesions  are 
extensive  the  symptoms  become 
urgent  and  a  large  proportion  of  the 
cases  die.  It  is  to  this  comphcation  that  the  high  death-rate  of  measles 
under  unfavorable  circumstances  is  due.  Croupous  pneumonia  is  much 
less  common.  Pleural  effusion  is  rare.  Acute  enterocolitis  is  a  frequent 
and  serious  complication  in  some  epidemics.  Toxic  albuminuria  occa- 
sionally occurs  as  in  other  febrile  infections,  and  the  diazo  reaction 
is  present.  There  is  little  tendency  to  nephritis.  Arthritis  is  very  rare. 
In  young  and  debilitated  children  gangrenous  stomatitis  and  in  girls 
gangrene  of  the  pudenda  occur  during  convalescence  with  greater  fre- 
quency than  in  any  other  infectious  disease. 

Among  the  common  sequels  are  chronic  local  inflammations,  con- 
junctivitis, otitis,  nasal  catarrh,  lar}-ngitis,  and  bronchitis.  The  intestinal 
catarrh  arising  as  a  complication  may  lead  to  chronic  cohtis.  Tuberculo- 
sis is  a  very  common  sequel.  The  lesions  of  measles  are  such  as  to  render 
the  patient  peculiarly  liable  to  this  infection,  but  the  rapidity  -^-ith  which 
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Fig.  233. — Cancrum  oris  complicating  measles. — 
.\fter  Welch  and  Schamberg. 
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tuberculous  bronchopneumonia  and  acute  miliary  tuberculosis  develop 
in  many  instances  renders  it  probable  that  a  latent  tuberculous  process 
has  been  roused  into  activity  during  the  attack.  Pulmonary  tuberculosis 
is  a  common  remote  sequel  of  measles  in  the  adult,  and  miliary  tuberculosis 
and  tuberculous  meningitis  may  frequently  be  traced  to  measles  in  earlier 
life.  In  some  cases  enlarged  caseating  bronchial  glands  may  be  the  starting- 
point  of  the  general  infection.  Among  the  rarer  sequels  are  tuberculosis 
of  the  cervical  lymph-nodes  and  of  the  bones  and  joints.  Palsies  occur 
as  the  result  of  peripheral  neuritis  but  are  much  more  rare  than  in  diph- 
theria or  scarlet  fever. 

Diagnosis. — The  direct  diagnosis  of  well-developed  measles  after  the 
appearance  of  the  eruption  is  generally  unattended  with  difficulty. 
During  an  epidemic  coryza  persistent  sneezing  and  fever  are  suspicious. 
The  appearance  of  the  eruption  on  the  second  or  third  day  upon  the  mucous 
membrane  of  the  mouth  and  throat,  and  Koplik's  sign  are  of  positive 
diagnostic  value. 

The  DIFFERENTIAL,  DIAGNOSIS  concems :  1.  RoTHELN  (see  p.  75).  2. 
Variola  (see  p.  47).  3.  Typhus  fever  (see  p.  40).  4.  Scarlet  fever 
(see  p.  66). 

5.  Syphilitic  roseola  usually  occurs  in  the  adult.  The  eruption 
is  pohTiiorphous,  the  enlargement  of  the  superficial  lymphatic  glands  is 
greater,  and  the  signs  of  syphilis  are  to  be  found  in  the  mouth  and  throat 
and  upon  the  genitalia.     The  Wassermarm  reaction  may  be  necessary. 

6.  Drug  Exanthems. — Exceptionally  the  administration  of  salicy- 
lates, antipyrin,  quinine,  turpentine,  or  copaiba  is  followed  by  a  rash  sug- 
gesting rather  than  resembling  that  of  measles.  These  rashes  are  not 
accompanied  by  fever  or  throat  symptoms,  nor  have  they  the  uniform 
appearance  and  distribution  of  the  measles  exanthem  (see  p.  683). 

In  the  negro  the  difficulties  in  doubtful  cases  are  increased;  but  the 
mode  of  onset,  the  coryza  and  bronchitis,  and  the  peculiarities  of  the  rash 
upon  the  mucosa  of  the  mouth  are  of  diagnostic  importance.  The  soft  flat 
papules  may  be  distinguished  in  the  darkest  skin. 

The  diagnosis  in  certain  cases  must  for  a  time  remain  doubtful,  espe- 
cially when  the  disease  appears  sporadically  or  prevails  during  epidemics 
of  r5theln,  scarlatina,  variola,  or  typhus. 

Prognosis. — The  character  of  the  prevailing  epidemic  and  previous 
condition  of  the  individual  greatly  modify  the  prognosis.  The  death-rate 
during  the  first  six  months  of  life  is  relatively  low;  it  reaches  its  maximum 
during  the  second  year  and  rapidly  falls  after  the  fifth  year.  After  the 
twentieth  year  it  rises  again.  In  private  practice  the  mortality  is  about 
3  per  cent.,  in  some  epidemics  not  more  than  1.8  per  cent.;  in  hospital  and 
asylum  practice  and  in  camps  and  barracks  it  may  reach  30  per  cent.  The 
vital  statistics  of  measles  are  misleading,  because  the  people  regard  the 
disease  as  an  insignificant  malady  and  among  the  lower  classes  only  the 
more  serious  cases  come  under  medical  observation.  Uncomplicated 
measles  is,  in  point  of  fact,  a  benign  infection,  but  the  tendency  to  pul- 
monary complications  renders  it  one  of  the  gravest  diseases  of  childhood. 
It  is  estimated  that  about  one-third  of  the  cases  in  which  bronchopneu- 
monia develops  terminate  fatally. 
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Mil.    RUBELLA. 

Rotheln;    Herman  Measles;    Epidemie  Roacola. 

Definition.  —  An     acute    cpidoinic    infectious    disease    characterized 

l)y  a  tlitVuso  luaculopapular  eru^jtion  and  swelling  of  the  superficial 
lyni})hatic    ghuuls. 

lUibclla  has  some  points  oi  resemblance  to  scarlet  fever  and  to  measles 
and  was  at  one  time  regarded  as  a  hybrid  of  the  two.  It  is  now  known  to 
be  an  imlependent  substantive  affection. 

Etiology.  —  The  infecting  ])rinciple  has  not  yet  been  discovered. 
The  (.lisease  is  readily  transmissible  antl  usualh'  prevails  in  extensive  ei>i- 
demics.  Outbreaks  occur  in  series,  followed  by  long  intervals  during  which 
the  disease  does  not  recur.  In  the  absence  of  an  acquired  immunity  persons 
at  any  age  are  susceptible.  Rubella  does  not  protect  against  the  infection 
of  scarlet  fever  or  of  measles,  nor  do  these  diseases  protect  those  who  have 
passed  through  them  against  rubella. 

Symptoms. — The  period  of  incvibation  varies  from  ten  to  twenty  days. 
Prodromes  are  usually  absent. 

Stage  of  Invasion.  —  The  symptoms  are  generally  mild.  They 
consist  of  the  ordinary  manifestations  of  the  reaction  of  the  organism  to  an 
infection  of  little  intensity,  and  the  coryza,  laryngitis,  and  pharyngitis 
which  usually  precede  the  exanthemata.  The  duration  of  this  stage  is 
not  constant,  varying  from  a  few  hours  to  two  or  three  days.  The  symp- 
toms may  be  so  slight  as  to  be  altogether  overlooked  and  the  rash  may 
then  be  the  first  indication  of  illness.  The  elevation  of  temperature  is 
trifling,  usually  about  100°  F.  (37.8°  C),  and  rarely  exceeding  102°  F. 
(38.9°  C),  and  transient.  In  asylums  and  foundling  institutions  rubella 
sometimes  prevails  as  a  serious  malady. 

Stage  of  Eruption.  —  The  rash  commonly  appears  upon  the  first 
day;  it  may  be  as  late  as  the  third.  It  shows  itself  first  upon  the  face 
and  neck,  and  spreads  in  the  course  of  twenty-four  hours  over  the  body 
and  extremities.  It  consists  of  round  or  oval  reddish  spots  about  the 
diameter  of  a  split  pea,  mostly  discrete,  sometimes  confluent,  and  surrounded 
by  areas  of  hypersemic  skin.  In  some  of  the  cases  extensive  tracts  of  the 
skin  are  intensely  hyperamic  so  that  the  rash  resembles  that  of  scarlet 
fever  rather  than  measles.  The  crescentic  arrangement  of  the  papules, 
seen  in  measles,  cannot  usually  be  made  out.  The  eruption  frequently 
fades  irregularly  in  patches  some  hours  after  it  comes  out,  so  that 
certain  areas  of  the  surface  are  covered  and  not  the  entire  body  at  the 
same  time.  In  the  course  of  two  or  three  days  the  rash  gradually  disap- 
pears with  fine  furfuraceous  desquamation,  leaving  a  faint  pigmentation 
which  persists  for  a  short  time.  Slight  itching  commonly  accompanies 
the  rash.  The  superficial  lymphatic  glands,  especially  those  of  the  neck, 
are  slightly  enlarged.  They  undergo  resolution  in  a  short  time  after 
the  fading  of  the  eruption.  The  suboccipital  and  lateral  chains  are 
commonly  involved  to  a  greater  extent  than  the  anterolateral.  The 
enlargement  of  the  lymph-nodes  in  some  instances  precedes  the  appear- 
ance of  the  eruption. 
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Helapses  are  rare;  complications  infrequent.  Albuminuria,  bronchitis, 
colitis,  and  pneumonia  have  been  noted.  Herpes  may  occur.  There  are 
no  special  sequels.  The  immunity  acquired  by  the  attack  is  not  always 
permanent.     Second  and  third  attacks  may  occur. 

Diagnosis.- — The  early  cases  may  present  great  difficulty  in  diagnosis. 
When  an  epidemic  is  prevalent  the  recognition  of  rubella  is  easy.  The  direct 
DIAGNOSIS  rests  upon  the  trifling  nature  of  the  disease,  the  short  initial  period, 
the  character  of  the  eruption,  its  patchy  distribution,  the  early  enlargement 
of  the  glands,  and  the  absence  of  severe  throat  symptoms  and  coryza. 

DIFFERENTIAL  DIAGNOSIS  OF  SCARLET  FEVER,  MEASLES,  AND  RUBELLA. 


Contagion 

Transmissibility 


Period  of  Incubation 
Prodromes 

Koplik  Spots 

Vomiting 

Temperature , 

Catarrhal  Symptoms 
Tongue  

Throat 

Lymph-nodes 

Pulse 

Urine 

Eruption 


Desquamation . 
Convalescence  . 


Scarlet  Fever. 


Highly  contagious 

By  direct  contact,  ap- 
proach, and  fomites 


Average  2  to  7  days 


Absent    or    very    brief — 
onset  commonly  sudden 


Not  present  , 


Common  at  onset 

High— 103°-105°F.— last- 
ing about  a  week 


Commonly  absent . 


Whitish  fur,  enlarged 
papillee  ;  later  dry  and 
red 

More  or  less  intense  ery- 
thematous angina 


Glands  at  angle  of  the  jaw 
enlarged 


High  frequency — 120- 
140 

Early  toxic  albuminuria 
in  severe  cases.  Later 
signs  of  nephritis 

First  appears  on  neck  and 
chest,  spreads  slowly 
over  entire  body.  Ful- 
ly developed  about  the 
fourth  day.  Small 
punctate  efflorescence 
or  diffuse  blush  disap- 
pearing on  pressure, 
lasts  about  a  week .  In- 
tense scarlet  color;  usu- 
ally absent  around 
mouth 


Coarse,  bran -like ;  la- 
mellar 

Tardy;  complications  fre- 
quent, especially  ne- 
phritis, otitis  media,  etc. 


Highly  contagious 

By  direct  contact,  fo- 
mites, and  through  the 
air 

Average  9  to  14  days  .  .  .  . 

Commonly  3  to  4  days. 
Drowsiness  and  ca- 
tarrhal symptoms 

Present  in  about  90  per 
cent,  of  cases 

Infrequent 


High,  lasting  about  a 
week,  average  102°— 
104°  F. 

Prominent  throughout .  .  . 

Tongue  coated 


Rubella. 


Moderate  redness  of  mu- 
cous membranes 


Cervical,  postauricular 
and  submaxillary 
nodes  enlarged 

Corresponding  to  eleva- 
tions in  temperature 

Albuminuria  rare 


First  appears  on  face, 
spreads  gradually  over 
entire  body.  Fully  de- 
veloped by  the  second 
or  third  day.  Consists 
of  small  papules  ar- 
ranged in  crescentic 
groups;  these  are  con- 
fluent in  places;  fades 
in  4  or  5  days;  deep  red, 
dusky   or  purplish 


Branny . 


Slow;  tendency  to  com- 
plications as  broncho- 
pneumonia and  other 
infectious  diseases,  es- 
pecially tuberculosis 


Variable  in  epidemics. 

Direct  contact  and  fomites; 
not  through  the  air. 


Variable;  average  1  to  3 
weeks. 

Slight  and  of  short  duration. 


Not  present. 


Rare. 

Slight  elevation,  seldom 
more  than  101°-102°  F. — 
subsides  in  1  to  3  days. 

Slight. 

Slightly  coated,  not  charac- 
teristic. 


Punctiform  red  spots  over 
uvula,  palate,  and  phar- 
ynx. 

General  enlargement,  espe- 
cially of  postcervical 
chains. 

Varies  with  fever. 


Albuminuria  very  rare  and 
slight. 


First  appears  on  face, 
spreading  to  neck  and 
breast,  then  to  arms,  legs 
and  feet.  Fades  in  parts 
first  involved  while 
spreading  to  others.  Two 
varieties  —  morbilliform, 
small,  slightly  elevated 
papules,  discrete,  some- 
times confluent;  scarlatin- 
iform.  Duration  2  to  4 
days  or  less.  Color  rose 
red  but  variable. 


Fine,  branny. 


Rapid     without     compli  ca- 
tions. 
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Differential  Diagnosis. — Rubella  is  most  frcquontly  mistaken  for 
mild  measles  or  scai-latiua.  From  measles  it  is  (listiiiffiiished  hy  tiie  want  of 
prominence  of  catarrhal  ])henomcna,  tlie  slighter  fever,  tiic  brighter  hue 
of  the  eruption,  the  absence  of  the  crescentic  grouping  of  the  papules,  the 
fact  that  the  adenitis  involves  to  a  greater  degree  tiie  suboccipital  and 
postauricular  glands,  and  the  absence  of  Koplik's  sign;  from  s(;arhitiiia  by 
its  gradual  onset,  benign  character,  the  absence  of  severe  throat  symjjtouis, 
the  peculiarities  of  the  rash,  the  character  of  the  desquamation,  the  tongue, 
and  the  fact  that  there  is  no  special  tendency  to  nephritis. 

Prognosis. — Rubella  is  a  benign  disease  almost  invariably  terminating 
in  recovery.  In  foundling  hospitals  and  asylums  it  has  sometimes  assumed 
unusual  severity,  and  fatal  cases  have  occurred  commonly  as  the  result  of 
an  intercurrent  pneumonia,  colitis,  or  nephritis,  rather  than  of  the  primary 
disease  (sec  table  on  opposite  page). 

THE    FOURTH    DISEASE. 

In  1900  Dukes  described  an  infectious  disease  which  he  called  "the 
fourth  disease."  This  communication  attracted  considerable  attention 
and  the  subject  has  been  discussed  by  a  number  of  clinicians.  The  incuba- 
tion period  is  stated  to  be  about  the  same  as  that  of  German  measles,  ten 
to  twenty-one  days.  Prodromes  were  absent  in  most  of  the  cases  but 
malaise  and  a  mild  erythematous  angina  were  occasionally  observed  at  the 
time  of  the  appearance  of  the  rash.  The  evolution  of  the  exanthem  was 
rapid,  the  entire  body  being  covered  in  the  course  of  a  few  hours.  Whether 
or  not  it  was  present  upon  the  face  is  not  stated.  Its  color  was  like  that 
of  scarlet  fever  but  brighter.  The  superficial  lymph-nodes  were  enlarged. 
The  temperature  w^as  subfebrile,  not  often  exceeding  101°  F.  (38.5°  C). 
Upon  the  subsidence  of  the  eruption  there  was  desquamation.  Sequels 
were  not  observed  and  the  attack  did  not  confer  immunity  against  scarlet 
fever  or  rubella.  This  affection  has  not  been  generally  recognized  as  a 
clinical  entity. 

IX.    WHOOPING-COUGH. 

Pertussis;   Tussis  Convulsiva. 

Definition. — An  infectious  endemic  and  epidemic  disease  character- 
ized Ijy  hypera?sthesia  and  catarrh  of  the  respiratory  tract  and  a  peculiar, 
spasmodic  cough  occurring  in  paroxysms  which  terminate  in  a  prolonged 
inspiration  attended  by  a  shrill  crowing  sound  or  whoop. 

Etiology. — Predisposing  Influences. — Whooping-cough  is  a  widely 
prevalent  disease.  The  individual  susceptibility,  like  that  to  measles,  is 
almost  universal.  Very  few  persons  unless  rendered  immune  by  a  previous 
attack  escape  upon  exposure.  Nearly  twice  as  many  cases  occur  during 
the  winter  and  spring  as  during  the  summer  and  autumn.  It  is  peculiarly 
a  disease  of  infancy  and  early  childhood.  More  than  one-half  the  cases 
occur  during  the  first  two  years  of  life;  very  few  cases  after  the  second 
dentition.  That  the  immunity  after  the  seventh  year  is  acquired  rather 
than  congenital  is  shown  by  the  fact  that  in  individuals  not  protected  by  a 
previous  attack  the  disease  may  be  contracted  upon  exposure  at  any  period 
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of  life.  Sucklings  are  not  exempt.  Sex  is  without  influence  in  early  life, 
but  among  adults  women  are  more  liable  than  men,  a  fact  to  be  explained 
in  part  by  increased  exposure,  in  part  by  the  more  common  neurotic  con- 
stitution in  women.  Pregnancy  appears  to  be  attended  with  an  especial 
liability.  The  previous  condition  of  health  is  of  great  importance.  Dehcate 
children  and  those  suffering  from  nasal  or  bronchial  catarrh  are  especially 
liable  to  contract  the  disease  upon  slight  exposure. 

Exciting  Cause. — Afanassiew,  1887,  discovered  in  the  secretions  a 
short  bacillus,  cultures  of  which  injected  into  the  respiratory  passages  in 
animals  produce  catarrhal  inflammation.  Koplik  more  recently  found  a 
bacillus  resembling  that  of  influenza,  which  he  regards  as  the  cause  of 
the  disease.  Bordet  and  Gengou  described  an  organism — Bacillus  per- 
tussis— with  which  the  serum  from  convalescents  yields  a  positive  agglutina- 
tion reaction.     The  question  has  not  yet  been  settled. 

Clinical  experience  makes  it  clear  that  the  infective  material  is  elim- 
inated by  way  of  the  mucous  discharges  and  perhaps  by  the  expired  air. 
It  reaches  the  organism  with  the  inspired  air.  Actual  contact,  close  ap- 
proach, or  fomites,  especially  such  articles  as  the  handkerchief  or  towel, 
constitute  the  usual  means  of  transmission  from  the  sick  to  the  well.  Under 
certain  circumstances  a  third  person  may  readily  transmit  the  infective 
material.  The  dried  sputum  circulating  as  dust  in  the  atmosphere  is  prob- 
ably also  a  source  of  infection.  The  disease  is  transmissible  from  the 
earliest  appearance  of  the  catarrhal  symptoms,  and  since  it  cannot  be 
recognized  until  the  spasmodic  stage,  and  since  in  suitable  weather  the 
patients  are  kept  as  much  as  possible  in  the  open  air,  the  patient  alike 
in  the  nursery  and  school  and  out  of  doors  is  in  constant  clanger  of  dis- 
seminating it.  The  attack  confers  an  immunity  which  in  most  cases  is  life- 
long. The  occasional  occurrence  of  cases  in  elderly  persons,  who  have 
passed  through  an  attack  in  childhood,  living  in  the  house  with  children 
suffering  from  the  disease,  shows,  however,  that  the  protection  is  not  always 
permanent. 

Whooping-cough  is  endemic  in  large  cities  when  it  takes  the  form  of 
extended  epidemics  at  irregular  intervals  of  from  two  to  four  years.  Its 
prevalence  is  sometimes  so  wide-spread  as  to  merit  the  descriptive  term 
pandemic.  Outbreaks  are  not  infrequently  associated  with  epidemics  of 
measles,  scarlet  fever,  or  varicella,  and  these  diseases  occasionally  run  their 
course  coincidently  with  whooping-cough  in  the  same  individual. 

Symptoms. — The  period  of  incubation  varies  from  seven  to  ten  days. 
If,  after  exposure,  two  full  weeks  elapse  without  the  development  of  catar- 
rhal symptoms,  the  probability  becomes  very  strong  that  infection  has  not 
taken  place. 

The  Course  of  the  Attack. — (a)  The  catarrhal  stage  begins  with  the 
symptoms  of  an  ordinary  subacute  bronchitis,  which  gradually  increase  in 
intensity.  In  the  course  of  some  days  the  cough  tends  to  become  par- 
oxysmal, the  spells  being  more  frequent  and  severe  during  the  night  and 
after  meals.  Running  at  the  nose,  hoarseness,  and  a  croupy  ringing  cough, 
the  indications  of  a  nasal  and  laryngeal  catarrh  of  moderate  severity,  are 
associated  symptoms.  There  is  very  often  fever  of  moderate  grade.  The 
duration  of  this  stage  is  about  a  week  or  ten  days.    Cases  vary  greatly  in 
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this  respect,  however,  some  cliildnMi  developing  the  whoop  in  the  course 
of  a  (lay  or  two  from  tlio  l)efz;inninK  of  the  catarriial  syniptonis,  others  not 
until  throe  or  four  weeks  have  elapsed. 

(b)  Spasmodic  or  Paroxysmal  Stage. — The  fever  subsides.  The  catar- 
rhal symptoms  continue  and  may  be  intensified.  The  cough  becomes  dis- 
tinctly paroxysmal  and  characteristic,  the  attacks  ending  in  a  long-drawn 
"whoop"  from  wiiieh  the  disease  receives  its  name.  The  true  nature  of 
the  disease  is  iu)w  fu'st  apparent.  The  patient  experiences  a  sensation  of 
tickling  in  the  larynx  or  under  the  sternum.  Little  children  run  terrified 
to  the  nurse  or  mother  and  cling  to  her;  older  persons  grasp  some  object, 
as  the  arms  of  a  chair,  for  suppoi-t.  Tiie  fully  developed  pai-oxysm  usually 
begins  with  a  long-drawn  inspiration  which  is  immediately  followed  by  a 
series  of  ten  or  fifteen  short  explosive  coughs  of  increasing  intensity  and 
repeated  so  rapidly  that  breathing  is  ineffectual  until  at  length  a  prolonged 
deep  inspiration  occurs,  during  which  the  whoop  is  produce(l.  One  oj-  more 
new  series  of  coughs  terminating  in  the  whoop  may  forthwith  follow  and 
the  paroxysms  may  not  come  to  an  end  until  a  mass  of  tough  stringy  mucus 
is  raised.  This  is  usually  small  but  in  little  children  it  is  often  very  abund- 
ant and  must  be  removed  from  the  mouth  by  the  finger.  It  may  be  ex- 
pelled in  the  act  of  vomiting.  An  abundance  of  thick  mucus  is  at  the  same 
time  discharged  from  the  nose.  The  signs  of  mechanical  disturbance  of 
the  venous  circulation  are  conspicuous.  The  face  and  neck  become  con- 
gested and  cyanotic,  the  veins  of  the  face  and  the  jugulars  stand  out  prom- 
inently, there  is  protrusion  of  the  eyeballs,  sometimes  marked  injection 
of  the  conjunctivae,  and  the  lips  are  swollen  and  blue.  As  the  attack  comes 
to  an  end  the  face  or  the  whole  body  may  break  out  into  a  more  or  less 
profuse  sweat.  In  severe  paroxysms  the  sphincters  may  be  relaxed.  Head- 
ache and  vertigo  are  common,  and  at  the  close  of  a  severe  attack  the  child 
sinks  exhausted  upon  the  mother's  lap.  The  condition  is  most  distressing, 
but  in  a  little  while  the  child  usually  recovers  himself  and  goes  about 
his  play  until  another  spell  occurs.  The  single  paroxysm  lasts  from 
fifteen  to  forty-five  seconds,  rarely  longer;  when  two  or  more  immediately 
succeed  each  other,  the  whole  attack  may  be  prolonged  to  two  or  three 
minutes.  They  are  fortunately  not  all  of  the  same  intensity,  frequent 
milder  attacks  occurring  between  those  which  are  more  severe.  They  may 
be  brought  on  by  taking  food  or  drink,  especially  anything  cold,  by  laughter 
or  vexation,  and  in  some  cases  b}'  traction  of  or  pressure  upon  the  tongue. 
They  are  more  frequent  in  a  close  room  than  in  the  open  air  and  by  night 
than  during  the  day.  The  number  of  paroxysms  varies  from  three  or  four 
to  sixty  to  one  hundred  during  twenty-four  hours.  Severe  paroxysms 
after  the  taking  of  food  almost  always  cause  vomiting  and  the  patients 
very  often  become  much  emaciated  and  reduced  in  strength.  In  many 
cases,  however,  as  soon  as  the  distressing  symptoms  are  over  the  child 
will  eat  another  meal,  which  should  always,  under  these  circumstances,  be 
offered  to  it.  The  violence  of  the  cough  forces  the  tongue  against  the 
lower  incisor  teeth  and  very  often  causes  laceration  of  the  mucous  mem- 
brane of  the  frcenum,  which  is  followed  by  superficial  ulceration.  A  marked 
leucocytosis  occurs.  In  very  mild  cases  the  paroxysms  are  not  only  less 
frequent  but  they  are  also  less  violent,  and  occasional  cases  occur  in  which 
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the  whoop  is  absent  throughout  the  attack,  the  nature  of  which  is  apparent 
from  the  presence  of  other  cases  in  the  house,  the  spasmodic  spells  of  cough- 
ing attended  with  vomiting  and  terminating  with  the  expulsion  of  a  mass 
of  tenacious  mucus,  and  the  protracted  course  of  the  illness. 

The  cough  is  the  result  of  an  extended  irritation  involving  the  upper 
air-passages.  It  is  probable  that  the  gradual  accumulation  of  mucus  in  the 
region  of  the  bifurcation  of  the  trachea  plays  an  important  role  in  its  pro- 
duction. The  mechanism  of  the  whoop  consists  in  the  forcible  indrawing 
of  air  through  the  spasmodically  narrowed  glottis.  The  disease  has  the 
characteristics  of  a  neurosis  affecting  the  respiratory  tract. 

Laryngoscopic  examination  frequently  shows  the  mucous  membrane^ 
of  the  larynx  to  be  congested  and  swollen,  especially  in  the  interarytenoid 
space,  and  sometimes  the  seat  of  hemorrhagic  patches  or  superficial  ero- 
sions. Irritation  of  the  mucous  membrane  between  the  arytenoids  or  of 
the  posterior  surface  of  the  epiglottis  with  a  sound,  always  causes  the 
paroxysm.  A  similar  condition  of  congestion  and  swelling  has  been  ob- 
served in  the  trachea,  in  which  a  plug  of  mucus  has  been  seen  just  before 
the  paroxysm — Roosbach.    The  difficulty  of  such  examinations  is  obvious. 

Physical  examination  yields  unimportant  signs.  The  resonance  is 
impaired  during  the  paroxysm  and  increased  at  its  close.  Auscultation 
yields  commonly  an  enfeebled  vesicular  munnur  and  bronchial  rales,  usuall}^ 
dry — sonorous  or  sibilant. 

The  average  duration  of  the  spasmodic  stage  is  about  one  month. 
The  symptoms  progressively  increase  in  intensity  for  a  fortnight  or  longer, 
remain  stationary  for  a  time,  and  gradually  subside.  In  mild  cases  this  stage 
may  not  exceed  a  week  or  ten  days,  or  the  whoop  may  be  wholly  absent;  in 
severe  cases  it  may  be  prolonged,  especially  if  the  patient  must  be  housed, 
as  in  the  winter,  for  three  or  four  months,  with  remissions  and  exacerbations. 

(c)  Stage  of  Decline. — The  paroxysms  diminish  in  severity  and  fre- 
quency; the  expectoration  becomes  more  abundant  and  less  tenacious; 
and  finally,  as  at  the  beginning,  the  symptoms  are  those  of  an  ordinary 
catarrhal  bronchitis,  which  varies  in  intensity  and  continues  two  or  three 
weeks  in  favorable  and  much  longer  in  unfavorable  cases,  especially  dur- 
ing the  winter  months  when  convalescents  must  be  kept  housed. 

The  duration  of  the  attack  varies  between  two  and  four  months. 
A  majority  of  the  cases  in  older  children  can  scarcely  be  regarded  as  ill. 
They  are  out  of  bed  and  eat  well,  and  in  proper  weather  can  pass  some 
hours  in  the  open  air.     They,  however,  lose  flesh  and  become  pale. 

A  cough  habit  is  often  developed  during  the  attack,  and  for  several 
months  after  full  convalescence  has  been  established,  with  every  cold 
or  nasobronchial  catarrh,  however  trifling,  a  paroxysmal  cough  with 
whooping  returns,  and  this  is  particularly  the  case  with  the  children  of 
neurotic  parents.  Under  these  circumstances  the  disease  is  not  commu- 
nicated. Relapses  practically  do  not  occur.  Second  attacks  are  by  no 
means  uncommon,  but  as  has  already  been  mentioned  they  usually  occur 
after  the  lapse  of  years,  and  children  and  their  parents  or  grandparents 
often  suffer  at  the  same  time. 

Complications  and  sequels  are  numerous  and  may  be  arranged  in 
two  categories,  the  mechanical  and  the  infectious. 
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(a)  The  mechanical  complications  and  sequels  are  caused  \)y  increased 
respiratory  pressure  during  the  paroxysm,  or  circuhitory  disturbances. 
Acute  einphysenui  is  coininon.  It  is  as  a  rule  transient.  If  it  persists 
pseudohypertrophic  emphysema  results.  Rupture  of  the  tissue  of  the 
lung  nuiy  give  rise  to  interstitial  emphysema,  or  the  air  may  find  its  way 
along  the  peribronchial  connective  tissue  to  the  anterior  mediastinum  or 
upwards  and  give  rise  to  subcutaneous  emphysema  of  the  neck.  Pneu- 
mothorax is  less  common.  Dilatation  of  the  right  heart  may  occur  in 
consequence  of  the  interference  with  the  pulmonary  circulation  during 
the  paroxysms.  It  is  possible  that  valvular  disease  may,  in  some  instances, 
be  due  to  the  heart  strain  of  severe  whooping-cough.  The  pulse  after  the 
paroxysm  is  often  feeble  and  irregular,  and  progressively  so  as  the  attack 
goes  on.  The  vomiting  is  largely  due  to  mechanical  disturbance  caused 
by  cough.  Sometimes  the  patient  vomits  freely  during  several  paroxysms 
daily  for  periods  of  weeks,  and  as  a  result  is  greatly  reduced  in  flesh  and 
strength.  Partly  as  the  result  of  the  violent  succussion  and  partly  from 
exhaustion,  involuntary  discharges  of  gas  or  fecal  matter  are  of  common 
occurrence  in  severe  paroxysms.  Prolapse  of  the  bowel  and  hernia  are 
common  and  must  be  ascribed  to  the  same  causes.  Involuntary  discharge 
of  urine  likewise  occurs.  Pregnant  women  frequently  abort.  Very  common 
are  lesions  of  the  blood-vessels  during  the  paroxysms,  resulting  in  hemor- 
rhages into  the  skin,  particularly  about  the  forehead  and  eyes,  and  into  the 
mucous  membranes,  especially  subconjunctival  ecchymoses.  Much  less 
common  are  slight  hemorrhages — not  more  than  a  few  drops — from  the  ear 
in  consequence  of  superficial  lacerations  of  the  tympanitic  membrane. 
Epistaxis  is  very  frequient,  haemoptj^sis  rare.  Hemorrhage  from  the  bowel 
is  very  unusual,  and  when  it  occurs  is  due  to  the  mechanical  derangements 
which  cause  prolapse.  Convulsions  are  not  uncommon,  especially  in  very 
young  children,  and  have  been  ascribed  to  the  engorgement  of  the  cerebral 
vessels.  Meningeal  and  cerebral  hemorrhages  occur,  but  these  accidents 
are  extremely  infrequent.  Hemiplegia  and  aphasia  may  result.  Sudden 
death  has  occurred. 

(b)  The  infectious  complications  include  inflammatory  enlargement 
of  the  bronchial  glands,  sufHcient  in  some  instances  to  give  rise  to  dulness 
over  the  manubrium;  bronchopneumonia,  which  is  very  common  and 
the  cause  of  death  in  the  majorit}^  of  the  fatal  cases;  tuberculosis,  w^hich 
may  take  the  form  of  a  tuberculous  bronchopneumonia,  miliary  tuber- 
culosis, or  an  acute  caseous  consumption;  croupous  pneumonia,  which  is 
infrequent;  pleurisy,  still  more  rare;  and  nephritis,  likewise  very  uncom- 
mon. Other  inflammatory  complications  are  seldom  encountered.  Tran- 
sient albuminuria  is  not  infrequent  and  glycosuria  is  occasionally  observed. 
Many  of  the  complications  are  essentially  chronic  and  persist  as  sequels. 
The  patients  not  infrequently  show  an  especial  predisposition  to  recur- 
rences of  bronchial  catarrh.    Emphysema  and  asthma  are  common  sequels. 

Diagnosis. — The  direct  diagnosis  of  whooping-cough  during  the  early 
part  of  the  catarrhal  stage  is  impracticable.  In  the  course  of  a  week  the 
increasing  severity  of  the  symptoms  and  the  tendency  of  the  cough  to 
become  paroxysmal  and  worse  at  night,  to  cause  vomiting,  suffusion  of 
the  eyes,  and  flushing  of  the  face,  render  the  diagnosis  during  an  epidemic, 
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or  wif.h  a  histoiy  of  exposure,  a  probable  one.  A  like  uncertainty  arises 
in  regard  to  very  mild  cases.  A  child  may  cough  for  several  weeks  without 
having  a  well-developed  paroxysm.  If  there  be  no  fever,  only  a  few  rales 
now  and  then  upon  auscultation,  and  ordinary  treatment  be  without 
effect,  the  diagnosis  by  exclusion  may  be  made.  The  occurrence  of  the 
whoop  renders  the  diagnosis  easy  and  certain.  It  is  to  be  remembered 
that  pressure  upon  or  traction  of  the  tongue,  the  act  of  swallowing,  and 
emotional  disturbances  may  cause  a  paroxysm — facts  which  the  physician 
may  use  for  diagnostic  purposes.  The  diagnosis  may  also  be  difficult  in 
early  infancy,  when  the  cough  attending  ordinary  bronchitis  sometimes 
assumes  a  paroxysmal  character  and  is  attended  with  a  croupy  or  crowing 
sound  that  is  suggestive  of  the  whoop.  The  ulcer  upon  the  frsenum  and 
subconjunctival  or  other  hemorrhages  are  not  apt  to  occur  in  mild  cases 
and  these  only  present  diagnostic  uncertainties. 

Prognosis.— Uncomplicated  whooping-cough  tends  to  run  a  favor- 
able course.  The  great  tendency  to  complications  places  it,  however, 
among  the  most  serious  of  the  diseases  of  childhood.  It  has  been  estimated 
that  fully  two-thirds  of  the  deaths  from  this  disease  occur  within  the  first 
year.  After  the  fourth  year  the  danger  rapidly  diminishes.  Broncho- 
pneumonia and  enterocolitis  are  the  most  common  causes  of  death.  Con- 
vulsions very  often  occur  in  fatal  cases  in  early  infancy.  Delicate  and 
badly  nourished  children,  those  living  under  improper  hygienic  conditions, 
those  who  have  rickets  or  who  have  been  debilitated  by  a  recent  attack  of 
measles,  influenza,  or  other  serious  infection  are  apt  to  suffer  severely. 
The  aged  bear  whooping-cough  badly.  It  is  peculiarly  fatal  among  negroes. 
The  danger  of  early  or  remote  tuberculosis  lends  especial  importance  to 
this  disease.  Death  may  occur  during  a  paroxysm  from  intracranial 
hemorrhage  or  asphyxia,  but  such  accidents  are  exceedingly  uncommon. 
The  prognosis  is  to  some  extent  modified  by  the  frequency  as  well  as  by 
the  severity  of  the  paroxysms.  Cases  run  a  more  favorable  course  in  sum- 
mer than  in  winter.  Reliable  general  statistical  facts  relating  to  the  mor- 
tality are  not  available.  Many  of  the  milder  cases  never  come  under  medical 
observation.  In  foundling  asylums  and  children's  hospitals  the  death- 
rate  may  exceed  twenty-five  per  cent. 

X.   MUMPS. 

Epidemic  Parotitis. 

Definition. — An  acute  infectious  febrile  disease,  prevailing-  in  limited 
epidemics,  and  characterized  by  inflammation  and  enlargement  of  the 
salivary  glands,  especially  the  parotid. 

Etiology.  —  Predisposing  Influences.  —  Mumps  is  a  wide-spread 
disease  and  is  usually  endemic  in  large  cities.  Sporadic  cases  occur  and 
become  foci  of  circumscribed  outbreaks  which  run  a  lingering  course  of 
months  or,  in  some  instances,  of  a  year  or  more.  The  infecting  principle 
is  much  less  readily  transmitted  than  that  of  many  of  the  contagious  dis- 
eases and  the  congenital  immunity  much  more  common.  In  general 
practice  extensive  epidemics  are  infrequent,  but  when  the  disease  appears 
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in  reformatory  institutions  and  schools  a  large  proportion  of  the  inmates 
iisvially  contract  it.  The  cases  are  more  numerous  in  the  si)rin<;  ami  autumn 
than  at  other  seasons.  Mumps  is  peculiarly  a  disease  of  childhood  and 
adolescence.  It  is  not  common  in  early  infancy  nor  after  the  twentieth 
year.     More  boys  than  girls  sutler  in  a  ratio  estimated  as  high  as  two  to  one. 

Exciting  Cause. — The  specific  cause  has  not  been  demonstrated. 
The  disease  is  directly  transmitted  by  personal  contact.  Rare  instances 
have  been  observed  in  which  the  contagion  has  been  indirectly  transmitted 
by  a  third  person  or  by  fomites,  especially  clothing.  Two  views  may  be 
entertained  as  to  the  mode  of  infection.  The  first  is  the  one  generally 
accepted,  namely,  that  the  pathogenic  principle  finds  its  way  from  the 
mouth  to  the  glands  along  the  course  of  the  salivary  ducts  and,  as  the 
parotid  is  usually  involved,  through  the  duct  of  Stenson;  second,  that  the 
infection  is  a  general  one,  to  which 
certain  anatomical  structures,  as  the 
salivary  glands  and,  in  particular,  the 
parotid  gland,  especially  react.  The 
occasional  occurrence  of  inflammation 
of  the  testes,  and  of  the  ovaries  and 
mammae  in  the  female,  and  the  defi- 
nite incubation  and  typical  course  of 
the  disease  support  the  latter  view. 

Symptoms. — The  period  of  incu- 
bation varies  from  fourteen  to  twenty- 
one  days.  In  rare  instances  it  has 
appeared  to  be  shorter.  Prodromes 
are  commonly  absent.  In  mild  cases 
the  swelling  and  associated  local 
symptoms  constitute  the  earliest 
manifestations.  In  severer  cases 
more  or  less  pronounced  constitu- 
tional disturbance,  with  shivering,  vomiting,  and  moderate  fever,  100°- 
101°  F.  (37.S°-38.3°  C),  characterize  the  invasion,  which  is  abrupt  and 
precedes  the  local  inflammation  by  about  twenty-four  hours.  In  severe 
cases  the  temperature  may  reach  103°-104°  F.  ('39.5°-40°  C).  A  feeUng 
of  tension  with  soreness  is  felt  just  below  one  ear,  more  commonly 
the  left.  Upon  examination  slight  swelling  may  be  observed,  which 
increases  until,  in  the  course  of  forty-eight  hours,  it  reaches  its  maxi- 
mum. The  parotid  is  now  greatly  enlarged  and  the  adjacent  tissues 
of  the  neck  and  often  of  the  side  of  the  face  tensely  cedematous.  The 
skin  is  glossy,  hard  to  the  touch,  its  folds  are  obliterated,  and,  commonly, 
by  reason  of  interference  with,  the  circulation  by  pressure,  white  in  color. 
It  pits  only  slightly  upon  pressure.  The  swelling  occupies  the  lateral 
region  of  the  neck  between  the  jaw  and  the  mastoid  process,  extending 
upward  to  the  zygoma  and  downward  and  forw'ard  toward  the  clav-icle 
and  the  median  line.  Its  extent  varies  with  the  intensity  of  the  attack. 
The  ear  is  pushed  upward,  and  its  lobule,  which  occupies  the  centre 
of  the  swelling,  is  sharply  pushed  outward.  In  almost  all  instances  the 
other  side  is  affected  in  a  da}'  or  two,    sometimes  not  for  several  days  or 
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until  the  inflammation  upon  the  side  first  affected  has  subsided.  Very 
often  the  swelling  of  the  second  gland  is  so  slight  that  it  can  only  be  de- 
tected upon  close  scrutiny.  The  disfigurement  is  marked  and  when  both 
sides  are  affected  the  patient  may  be  scarcely  recognizable.  In  some 
instances  the  other  salivary  glands  are  involved,  and  several  cases  have 
come  under  my  observation  in  house  epidemics  in  which  the  submaxillary 
glands  have  been  inflamed  while  the  parotids  have  remained  unaffected. 
The  sublingual  glands  and  the  lachrymal  glands  may  also  be  involved. 
Movements  of  the  jaw,  the  act  of  deglutition  and,  in  severe  cases,  even 
phonation  are  attended  with  difficulty  and  pain.  There  is  trouble  in  tak- 
ing any  form  of  nourishment,  even  liquids.  The  fetor  is  often  extreme. 
Movements  of  the  head  are  restricted  and  in  order  to  relieve  tension  there 
is  flexion  of  the  neck  toward  the  affected  side.  The  salivary  secretion  is 
usually  diminished,  exceptionally  increased.  Its  reaction  may  be  acid. 
Slight  deafness  and  earache  often  occur,  and  in  rare  instances  otitis  media. 
Permanent  deafness,  usually  one-sided  and  complete,  without  otitis  media,, 
has  been  observed.  This  condition  develops  suddenly  with  nausea,  vomit- 
ing, vertigo  and  a  staggering  gait.  It  is  probably  due  to  a  lesion  of  the 
labyrinth.  Leukocytosis  is  exceptional,  except  in  severe  cases.  After 
from  five  to  ten  days  the  swelling  gradually  subsides,  the  stiffness  .and 
impairment  of  movement  disappear,  and  normal  conditions  are  restored. 
Local  desquamation  may  occur.  The  glandular  inflammation  undergoes 
resolution  without  abscess  formation.  If  suppuration  occurs  it  is  due  to 
a  mixed  infection  and  must  be  regarded  as  a  complication.  The  pus  may 
be  evacuated  externally  or  may  burrow  in  the  tissues  of  the  neck.  Secondary 
pyothorax  or  pyopericardium  may  follow  with  or  without  general  sepsis. 

Orchitis  occurs  in  about  one-third  of  the  eases  after  puberty.  In 
infancy  and  childhood  it  is  exceedingly  rare.  It  usually  affects  one  testicle 
only,  occasionally  both.  Weight,  swelling,  and  pain  are  the  symptoms. 
The  testicle  may  be  enormously  enlarged.  Epididymitis  is  not  common. 
There  may  be  effusion  into  the  tunica  vaginalis,  scrotal  cedema,  and  a  mild 
mucopurulent  urethral  discharge.  Atrophy  may  result  and,  when  both 
testicles  are  involved,  loss  of  the  procreative  function.  Even  with  some 
atrophy  of  both  testicles  functional  power  may  be  retained.  In  adolescents 
and  young  adults  great  anxiety  upon  this  question  arises  during  the  attack. 
Mastitis  may  occur  in  boys.  In  females  also,  usually  after  the  age  of 
puberty,  enlargement  and  tenderness  of  the  breasts,  pain  and  tenderness. 
in  the  ovaries,  hsematoma  of  the  labia,  or  a  vulvovaginal  discharge  may 
occur.  These  phenomena  are  very  uncommon.  Thyroid  enlargement  is 
extremely  rare. 

Exceptionally  the  symptoms  are  very  severe.  High  fever  may  be 
accompanied  by  vomiting,  delirium,  and  sleeplessness.  Great  exhaustion 
may  result.  As  a  rule  the  patient  is  not  seriously  ill.  The  constitutional 
disturbance  comes  to  an  end  within  a  week ;  the  local  symptoms  more  slowdy. 

Relapse  is  rare.  The  attack  confers  an  immunity  which  is  practically 
permanent. 

Complications  and  Sequels. — The  frequent  involvement  of  the  gen- 
erative organs  and  the  fact  that  it  sometimes  precedes  the  parotitis  or 
occurs  without  it  compel  the  recognition  of  these  local  inflammations  as 
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incidental  manifestations  of  the  disease  rather  than  complications.  The 
fnMluency  of  actual  complications  varies  in  ditTcrcnt  epidemics.  The 
fatal  cases  are  frequently  associatetl  with  nienin<ieal  symptoms.  Hemi- 
plegia, coma,  and  acute  mania  may  occur.  Among  the  rare  complications 
are  albuminuria,  nephritis  with  ura'mic  accidents,  polyarthritis,  endo- 
carditis, facial  palsy  from  pressure,  peripheral  neuritis,  and  hemiplegia. 
The  common  sequels  iiave  been  already  indicatetl.  The  inflame<l  glands 
may  not  undergo  resolution  but  remain  enlarged  and  hard.  Ptyalism  or 
xerostomia  may  persist  for  some  time.  Parotid  bubo  is  very  rare  in  idio- 
pathic mumps.  Local  gangrene  may  occur.  Deafness  may  be  permanent. 
Optic  atrophy  is  among  the  rarest  of  sequels. 

Diagnosis. — The  direct  diagnosis  of  mumps  is  under  ortlinary  circum- 
stances easy.  The  location  of  the  swelling  in  front  of  the  ear  and  below  it, 
and  the  abrupt  displacement  of  the  lobule  outwards,  together  with  the 
circumscribed  outline  at  first  corresponding  to  that  of  the  parotid,  are  im- 
portant anatomical  considerations.  Mumps  is  a  primaiy  affection  and 
ver}''  rarely  goes  on  to  suppuration.  The  relative  rapidity  with  which  the 
swelling  develops  and  subsides  is  characteristic  of  mumps. 

Differential  Diagnosis. — 1.  Parotid  bubo.  The  glandular  inflam- 
mation is  secondary  to  some  acute  infection  or  sepsis  and  commonly  pro- 
ceeds to  multiple  or  general  abscess  foimation.  This  condition  Ls  very 
rare  in  childhood.  2.  Acute  cervical  adenitis.  The  swelling  is  below  the 
angle  of  the  jaw.  It  does  not  at  any  time  correspond  to  the  outline  of  the 
parotid;  nor  has  it  the  location  of  the  submaxillar^'  glands.  It  may  be 
tuberculous  or  secondary  to  tonsillar  or  peritonsillar  infection.  Irregular 
contour,  redness,  the  absence  of  involvement  of  the  generative  glands  in, 
all  cases,  and  the  absence  of  a  definite,  self-hmited  course  are  to  be  con- 
sidered. 3.  Hodgkin's  disease  is  a  chronic  affection  of  the  lymphatic 
glands.  The  salivaiy  glands  are  not  involved.  4.  Abscess  from  disease 
of  the  jaw^  in  dental  caries  gives  rise  to  swelhng  locaUzed  in  wholly  different 
positions  from  that  of  the  pa^'otid  and  is  not  characterized  by  definite 
constitutional  phenomena  or  transmissibility.  5.  Gonorrhoeal  orchitis 
has  a  definite  history  and  upon  examination  of  the  discharge  the  gon- 
ococcus  is  found.  Doubts  can  only  arise  when  the  inflammation  of  the 
testes  precedes  or  occurs  coincidently  with  the  parotitis. 

Prognosis. — Mumps,  in  the  vast  majority  of  cases,  is  a  mild  disease 
and  terminates  in  complete  recovery  in  a  short  time. 

XL    IXFLUEXZA. 

Epidemic  Catarrhal  Fever;    La  Grippe. 

Definition. — An  acute,  infectious,  pandemic  disease,  caused  by  the 
bacillus  of  Pfeiffer.  It  is  characterized  by  catarrh  of  the  mucous  mem- 
brane of  the  respirator}'  tract,  less  frequently  of  the  digestive  tract,  by 
quickly  on-coming  debility  and  nervous  symptoms.  There  is  a  tendency 
to  complications,  especially  pneumonia.  The  general  outbreaks  are 
followed  for  some  years  by  the  local  epidemic  or  endemic  occurrence 
of  the  disease. 
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Fig.  235. — Bacillus  influenzae  in  sputum. 


Etiology. — Predisposing  Influences. — When  the  disease  invades  a 
comm unity,  a  large  proportion  of  the  population  is  attacked  without  dis- 
tinction. Previous  illness  affords  no  protection.  Aged  and  infirm  persons. 
and  those  of  nervous  temperament  are  peculiarly  liable  to  suffer,  but  the 
robust  possess  no  immunity.  All  races  and  dwellers  in  every  clime  are 
liable  to  the  disease.  Adults  are  attacked  earlier  than  children,  and  in 
some  epidemics  the  latter  have  manifested  a  slight  relative  immunity. 
A  limited  number  of  persons  appear  to  be  immune  and  there  are  those 
who,  having  passed  through  a  series  of  outbreaks  in  safety,  finally  acquire 

the  disease.  An  attack  of  influenza 
confers  no  exemption  from  the  disease 
in  subsequent  outbreaks,  and,  inde- 
pendently of  relapses,  which  are  fre- 
ciuent,  individuals  have  been  known  to 
experience  a  second  attack  during  the 
prevalence  of  the  same  epidemic.  The 
disease  bears  no  relation  to  known 
atmospheric  conditions.  It  may  pre- 
vail at  any  season  of  the  year.  It 
follows  lines  of  travel  and  advances  at 
about  the  ordinary  rate  of  commercial 
intercourse.  The  duration  of  the  out- 
break in  a  community  is  from  four  to 
eight  weeks,  exceptionally  a  longer 
time.  The  epidemics  rapidly  reack 
their  height  and  usually  subside  almost  as  suddenly  as  they  begin.  In 
large  cities  influenza  makes  its  appearance  at  the  same  time  in  several  dif- 
ferent localities  and  spreads  from  these  as  foci  of  infection  throughout  the 
community.  Influenza  bacilli  have  been  found  in  the  sputum  from  tuber- 
culous vomicae  and  bronchiectatic  cavities,  and  patients  suffering  from  these 
conditions  may  be  influenza  carriers. 

Exciting  Cause. — Pfeiffer — 1892 — isolated  from  the  nasal  and  bron- 
chial secretions  of  patients  suff'ering  from  influenza  a  bacillus  now  recog- 
nized as  the  cause  of  the  disease.  It  occurs  in  great  numbers  in  the  nasal 
secretions  and  is  frequently  seen  in  the  sputum  in  almost  pure  culture.  It 
persists  in  the  secretions  for  some  time  after  the  symptoms  have  subsided. 
The  disease  is  readily  transmissible  by  direct  contact  and  f omites ; 
also  to  short  distances  by  the  atmosphere.  Influenza  bacilli  are  destroyed 
by  drying,  and  rapidly  perish  in  water.  They  enter  the  body  with  the 
inspired  air.  Pfeiffer,  from  a  study  of  the  biological  characters  of  the 
influenza  bacillus,  concludes  that  its  development  outside  the  human  body — 
that  is  to  say,  in  the  ground  or  in  water — is  impossible ;  that  its  dissemina- 
tion when  dry  can  take  place  only  to  a  limited  extent,  and  that  the 
contagium  is,  as  a  rule,  transferred  by  the  recent  moist  secretion  from 
the  nasal  and  bronchial  mucous  surfaces  of  influenza  patients — droplet 
infection. 

Symptoms.  —  Influenza  presents  the  greatest  variations  as  regards 
intensity,  from  a  trifling  indisposition  to  an  illness  of  the  gravest  kind. 
In  every  epidemic  the  majority  of  the  sufferers  manifest  the  disease  in  a 
mild  form,  very  many  in  a  rudimentary  form.     The  symptom-complex 
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is  cxtrcMiu'lv  v;u-i;il)lc  and  jircatly  inodifict!  ])y  conipliciitions  and  sequels. 
The  jH'tiod  of  incubatiou  varies  from  a  few  liours  to  tlncc  days.  Prodromal 
symptoms  arc  rare.  Tiie  oii.set  is  abrupt,  marked  l)y  chilliness  or  a  chill 
which  mav  be  repeated.  There  is  fever,  headache  (usually  inten.se),  with 
pain  back  o(  the  eyeballs,  severe  pain  in  the  back,  limbs,  and  joints,  and 
a  <i;(>neral  fecdinji;  of  muscular  .st)ri'ness  with  tenderness  upon  pressure. 
The.s(>  svmptoms  are  accomjianied  by  mental  and  physical  depression, 
with  nudaise  anil  restlessness.  The  circulation  is  depressed,  the  spleen 
slightly  enlarged.  In  a  considerable  proportion  of  the  cases  catarrhal 
phenomena  tlo  not  occur  and  the  attack  consists  of  a  fever-storm  with  its 
associated  phenomena,  together  with  rapidly  developing  asthenia,  more 
or  less  profound.  The  cases  may  in  general  be  grouped  as  mild  and  severe. 
In  mild  cases  the  chill  may  be  slight  or  absent  altogether.  Headache 
and  muscle  pains  are  moderate.    There  is  a  sense  of  weariness  upon  effort. 
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237. — Influenza  —  inter- 
rupted   crisis. 


— Influenza  —  inter- 
ittent  type. 


disinclination  for  affairs,  some  difficulty  in  fixing  the  attention.  Coryza^ 
erythematous  angina,  and  a  tickling  cough  occur.  The  fever  is  usually- 
slight,  the  temperature  not  rising  above  102°  F.  (39°  C).  Many  of  the 
patients  suffering  from  influenza  in  this  form  are  able  to  continue  their 
ordinary  avocations.  No  great  intensification  of  the  symptoms  is  neces- 
sary, however,  to  compel  them  to  betake  themselves  to  bed. 

In  the  severer  cases  the  chill  is  more  marked  or  the  shivering  more 
prolonged.  Fever  is  rapidly  established,  the  acme  being  reached  within 
twenty-four  or  thirty-six  hours.  The  temperature  may  rise  to  10-1°  or 
105°  F.  (40°-40.5°  C).  Sensations  of  heat  alternate  with  chilliness.  There 
is  pain  in  the  orbits  and  at  the  root  of  the  nose.  Coryza  is  severe.  Epi- 
staxis  is  occasionally  observed.  The  throat  is  sore;  there  are  tickling  sen- 
sations in  the  upper  air-passages,  hoarseness,  and  sometimes  dyspnoea. 
The  cough  is  paroxysmal,  distressing,  and  at  first  unproductive.  Chest 
pains  and  stitches  in  the  side  also  occur.  The  pulse  may  be  full  and  com- 
pressible; more  commonly  it  is  feeble,  small,  and  irregular.  It  is  as  a  rule 
only  moderately  increased   in  frequency.     In  some  cases  there  is  slight 
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blueness  of  the  lips  and  finger-tips.  The  patient  is  distressed  by  want  of 
sleep.  At  the  end  of  four  or  five  days  the  febrile  symptoms  decline  rapidly, 
less  commonly  gradually.  The  defervescence  is  often  accompanied  by 
copious  sweat,  spontaneous  diarrhoea,  increased  flow  of  sedimentary  urine, 
and  considerable  amelioration  of  the  subjective  symptoms.  The  catarrhal 
symptoms  outlast  the  fever  two  or  three  days,  but  cough  and  expectora- 
tion may  persist  for  some  time.  Cutaneous  hypersesthesia  is  often  present 
and  areas  of  burning  pain  in  the  skin  occur.  Neuralgias  may  develop 
during  the  attack  and  persist  for  a  long  time. 

Symptoms  referable  to  the  nervous  system  may  dominate  the  clin- 
ical picture.  In  other  cases  gastro-intestinal  symptoms  are  conspicuous. 
The  attack  maj^  develop  abruptly  with  symptoms  like  those  of  cholera 
morbus.  Finally,  cases  occur  in  which  there  is  no  marked  localization  of 
the  infectious  process.  The  patient  suffers  from  fever  and  great  depres- 
sion and  simultaneous  implication  of  the  respiratory,  circulatorj^,  nervous, 
and  gastro-intestinal  systems. 

Herpes  is  common.  Urticaria  and  purpura  have  been  observed.  The 
sense  of  smell  is  often  lost  and  that  of  taste  impaired  or  perverted.  The 
hearing  is  blunted.  Febrile  albuminuria  is  not  uncommon  in  the  severe 
cases.  A  mild  ansemia  develops  in  grippe.  Leucocytosis  does  not  occur 
in  uncomplicated  cases. 

Attempts  have  been  made  to  arrange  the  cases  of  influenza  in  different 
groups,  and  in  theory  a  thoracic,  cardiac,  gastro-intestinal,  and  nervous 
variety  may  be  recognized.  In  practice,  however,  various  described  types 
merge  into  each  other,  and  are  so  modified  by  individual  pecuharities  of  the 
patient  and  by  complications  which  arise  in  the  course  of  the  attack  that 
there  is  but  little  advantage  in  referring  particular  cases  to  theoretical 
categories. 

The  duration  of  the  milder  forms  of  influenza  is  from  one  to  three  or 
four  days.  In  well-developed  cases  without  complications  convalescence 
sets  in  between  the  fourth  and  seventh  days.  Severe  cases  with  compli- 
cations may  be  protracted  for  several  weeks.  Relapses  occur  in  about 
10  per  cent,  of  the  cases.  If  the  fever  continues  beyond  the  seventh  or 
eighth  clay  it  will  usually  be  found  upon  careful  examination  to  be  due  to 
some  complication.  The  temperature  curve  of  influenza  not  infrequently 
merges  into  that  of  a  complicating  bronchitis,  bronchopneumonia,  or 
croupous  pneumonia. 

Complications  and  Sequels. — Among  the  complica.tions,  intense  bron- 
chitis, implicating  the  large  and  small  tubes  and  giving  rise  to  a  prolonged 
symptomatic  fever,  may  occur.  This  bronchitis  has  no  special  peculiar- 
ities. The  sputum  may  be  abundant  and  thin,  or  may  be  of  a  greenish- 
yellow  color  and  nummular.  It  is  sometimes  bloody.  Bronchopneumonia 
is  not  uncommon,  especially  in  children  and  aged  persons.  It  may  be  due 
to  the  influenza  bacillus  or  to  mixed  infection.  It  constitutes  a  serious 
compHcation  and  is  a  frequent  cause  of  death.  Inf].uenza  pneumonia  may 
occur  at  any  time  during  the  course  of  the  attack.  Its  symptoms  are  fre- 
quently obscure  and  its  course  irregular.  Extensive  involvement  of  the 
lung  may  take  place  without  great  rise  of  temperature.  Croupous  pneu- 
monia is  less  common.  Abscess  or  gangrene  of  the  lung  may  follow  the 
pneumonia  of  grippe.     Pleural  effusion  is  not  an  uncommon  complication 
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and  onijivoniu  may  occur,  rulinonary  tuberculosis  may  develop  after 
an  attack  of  inlhuMiza,  or,  if  alieiuly  present,  it  is  usually  aKf^ravateil.  En- 
docarditis and  plastic  or  purulent  pericarditis  may  occur  in  c(»rmcction 
with  pneumonia  or  independently  of  that  complication. 

Among  complications  relating  to  the  nervous  system  meningitis, 
encephalitis,  and  brain  abscess  are  to  be  mentioned.  Peripheral  n(.'uriti.s 
not  uncommonly  develops  during  the  course  of  the  a^^tack.  Headache, 
insomnia,  and  neuralgia  are  common  sequels.  Forms  of  neurasthenia 
occur,  llyt^teria  and  chorea  have  been  noted,  and  psychic  disorders,  as 
melancholia  and  the  insanities  of  malnutrition. 

Otitis  media  constitutes  one  of  the  more  distressing  complications  and 
sequels  of  influenza.  Rapid  disorganization  of  the  structures  of  the  mid- 
dle ear  may  give  rise  to  permanent  deafness.  Persistent  vertigo  may  follow 
influenza.  Conjunctivitis  is  frequent  and  may  be  severe.  Iritis  and  optic 
neuritis  are  rare  sequels.  I  have  seen  severe  and  protracted  xerostomia 
develop  after  defervescence.  Cardiac  symptoms  are  common  and  dis- 
tressing. They  consist  of  heart  consciousness,  precordial  pain,  breath- 
lessness  and  faintness  upon  effort,  and  unsatisfactory'  sleep.  The  physical 
signs  are  those  of  an  enfeebled  and  irregular  heart.  Arrhythmia,  tachy- 
cardia, and  bradycardia  are  common.  These  symptoms  are  to  be  ascribed 
in  part  to  the  disturbed  nutrition  of  the  heart  muscle  and  in  part  to  the 
derangements  of  the  cardiac  innervation.  An  attack  of  influenza  has 
appeared  in  some  instances  to  be  the  starting-point  of  pernicious  ansemia. 
Less  common  complications  and  sequels  are  parotitis,  nephritis,  phlebitis, 
venous  and  arterial  thrombosis. 

Diagnosis. — Direct  Diagnosis. — During  a  pandemic  it  is  unattended 
with  difficulty.  The  progress  of  the  outbreak,  the  number  of  individuals 
attacked  nearly  at  the  same  time  or  in  quick  succession,  the  profound 
asthenia,  and  the  prominence  of  the  nervous  symptoms  serve  to  distinguish 
it  from  other  epidemic  diseases.  Bacteriological  diagnosis  can  be  made 
by  an  examination  of  the  bronchial  sputum. 

Differential  Diagnosis. — Xon-specific  Influenza. — The  differential 
diagnosis  between  influenza  and  non-specific  catarrhal  affections  rests  upon 
the  pandemic  or  epidemic  prevalence  of  the  former,  great  prostration,  and 
prominence  of  the  nervous  symptoms.  The  relation  of  these  two  diseases 
is  analogous  to  that  betw'een  cholera  xisiatica  and  yiostras.  The  diseases 
designated  by  the  term  influenza  may  be  divided  into :  (1)  pandemic  influ- 
enza vera,  caused  by  the  bacillus  of  Pfeiffcr;  (2)  endemic-epidemic  influenza 
vera,  recurring  from  time  to  time  locall}'  after  the  pandemics,  caused  by 
the  same  infecting  agent;  (3)  endemic  influenza  nostras — pseudo-influenza, 
catarrhal  fever — sometimes  miscalled  grippe — a  disease  sui  generis.  The 
infecting  micro-organism  is  not  known.  Enteric  Fever. — In  the  gastro- 
intestinal form  the  malaise,  headache,  dulness  of  hearing,  mental  depres- 
sion, fever,  epistaxis,  a  coated  tongue,  tender  belly,  and  diarrhoea  may 
suggest  enteric  fever.  An  attack  of  influenza  in  uncomplicated  cases  runs 
its  course  before  the  time  at  which  splenic  tumor  and  rose  spots  estabUsh 
the  diagnosis  of  enteric  fever.  The  occurrence  of  influenza  during  the 
period  of  incubation  of  enteric  fever  maj'  add  to  the  difficulties  of  diagno- 
sis.   Bacteriological  methods  and  especially  the  "Widal  test  are  necessary 
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in  doubtful  cases.  Cerebrospinal  fever  has  prevailed  during  some  epidemics 
of  influenza.  The  occasional  occurrence  of  cases  of  influenza  marked  by 
painful  retraction  of  the  muscles  of  the  back  of  the  neck  and  vomiting 
renders  the  differential  diagnosis  between  these  two  affections  difficult. 
Nor  is  the  fact  to  be  overlooked  that  meningitis  occurs  as  a  complication 
of  influenza.  Dengue  closely  resembles  influenza.  Each  of  these  diseases 
occurs  in  abruptly  developing  pandemics  affecting  almost  all  the  inhabi- 
tants of  the  regions  invaded.  They  resemble  each  other  in  the  frequency 
of  relapse,  liability  to  repeated  attacks  during  the  same  outbreak,  the  fact 
that  they  are  not  self-protective,  in  the  want  of  accord  between  the  grav- 
ity of  the  symptoms  and  the  low  death-rate  of  uncomplicated  cases,  the 
suddenness  of  the  attack,  intensity  of  the  pains,  and  the  high  degree  of 
mental  and  physical  depression.  Influenza  lacks,  however,  the  cutaneous 
manifestations,  the  remission  in  the  course  of  the  fever,  and  the  tendency 
to  arthritis  seen  in  dengue.  It  differs  also  in  the  liability  to  serious  com- 
plications and  in  prevailing  in  all  climates. 

Prognosis. — Death  is  rare  in  uncomplicated  cases  except  at  the  ex- 
tremes of  life.  The  very  young  bear  influenza  badly,  the  aged  bear  it 
worse.  Previous  disease  is  unfavorable.  Individuals  suffering  from  chronic 
bronchitis,  emphysema,  myocarditis,  and  nephritis  offer  diminished  resist- 
ance. Exhausting  diseases  increase  the  danger  of  the  attack.  Cases  at- 
tended by  very  severe  symptoms  usually  recover  unless  the  patient  be  very 
young  or  very  old  or  the  subject  of  some  complicating  malady.  The  prog- 
nosis is  greatly  modified  by  the  character  of  the  prevailing-  epidemic.  In 
some  epidemics  the  death-rate  has  been  low  and  the  mortality  from  other 
diseases  only  slightly  increased.  More  commonly  the  death-rate  of  endemic 
affections  is  much  increased  and  in  some  epidemics  influenza  has  been 
attended  by  a  high  direct  death-rate.  In  the  epidemic  of  1918  more  than 
5000  deaths  occurred  in  Philadelphia  in  a  single  week. 

XII.   DENGUE. 

Definition. — A  pandemic  infectious  disease  of  tropical  and  subtrop- 
ical climates,  characterized  by  a  febrile  paroxysm  with  recurrence,  intense 
pains  in  the  joints  and  muscles,  and  an  early  erythematous  and  a  late  poly- 
morphous eruption. 

The  popular  term  break-hone  fever  denotes  the  atrocious  character 
of  the  pain. 

Etiology. — Predisposing  Influences. — Dengue  first  excited  general 
attention  by  its  epidemic  prevalence  in  the  West  India  Islands  in  1827. 
Benjamin  Rush  observed  an  outbreak  in  Philadelphia  in  1780.  Dengue 
is,  in  the  strictest  sense,  a  pandemic  disease.  No  other  disease,  with  the 
exception  of  influenza,  prevails  so  widely  and  attacks  so  large  a  proportion 
of  the  population.  Equally  remarkable  is  its  rapidity  of  diffusion.  In  Gal- 
veston in  the  epidemic  of  1897,  20,000  persons  were  attacked  in  the  course 
of  two  months.  Dengue  is  a  disease  of  warm  chmates  and  of  warm  seasons. 
When  it  has  occurred  in  the  summer  in  temperate  climates  it  has  dis- 
appeared upon  the  appearance  of  frost.  The  recent  experimental  inves- 
tigations of  Ashburn  and  Craig  led  them  to  believe  that  dengue  is  not  a 
contagious  disease,  but  that  it  is  infectious  in  the  same  manner  as  yellow 
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fever  and  malaria  and  that  tlio  mostniito  at  fault  is  proh&hly  Culex  fatigana 
(Wied).  Tiio  liability  is  universal.  Neither  age,  sex,  nor  occupation  confers 
immunity.  The  outbreaks  chiefly  affect  cities,  less  generally  the  open 
country.    To  this  statement,  however,  there  have  been  many  exceptions. 

ExciTiXG  Cai'se. — No  org;anism,  either  bacterium  or  protozoon, 
can  be  tlemonst rated  in  either  fresh  or  stained  specimens  (^f  denpjue  blood 
with  the  mieroseope  (Ashl)urn  and  Craig).  The  pathogenic  principle  has 
been  shown  to  be  a  filterable  virus. 

Symptoms. — The  period  of  incubation  varies  from  three  to  five  days. 
At  the  begiiiniiiji;  and  at  the  heip;ht  of  e{)idemics  it  has  not,  in  some  cases. 
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Fig.  239. — Dengue. — Ashburn  and  Craig. 

exceeded  a  few  hours.  The  invasion  is  abrupt.  Prodromes  are  unusual; 
when  present  they  consist  of  lassitude,  headache,  a  furred  tongue,  loss  of 
appetite,  muscular  soreness,  and  chilliness.  The  attack  sets  in  with  intense 
headache,  backache,  and  severe  pains  in  the  joints  and  muscles.  The  af- 
fected joints  are  swollen,  and  the  face  and  neck  flushed  and  turgid.  Move- 
ments are  executed  with  pain  and  difficulty.  Conjunctivitis,  swelling  of 
the  eyelids,  intolerance  of  hght,  and  stiffness  of  the  muscles  of  the  eyeballs 
are  common.  The  tongue  is  heavily  coated,  and  there  is  epigastric  distress 
which  is  followed  by  nausea  and  vomiting.  Appetite  is  lost  and  the  bowels 
are  constipated.  Thirst  is  not  a  prominent  symptom.  The  temperature 
rises  rapidly,  often  reaching  by  the  end  of  the  first  twenty-four  hours 
106.7°  to  107.6°  F.  (41.5°  to  42°  C).  The  pulse  is  tense  and  frequent,  120  to 


100  MEDICAL  DIAGNOSIS. 

140.  The  breathing  is  rapid,  the  skin  hot  and  dry.  Confusion  of  thought 
and  delirium  occur,  and  in  children  the  attack  may  begin  with  convul- 
sions.    An  erythematous  rash  appears  in  many  of  the  cases. 

The  duration  of  the  first  febrile  paroxysm  is  variable,  lasting  from  a 
few  hours  to  several  days,  the  average  being  about  three  days.  Defer- 
vescence is  commonly  sudden  and  is  often  attended  with  critical  discharges, 
such  as  profuse  sweating,  epistaxis,  or  diarrhoea.  The  eruption  now  dis- 
appears, the  skin  becomes  moist,  and  there  is  an  amelioration  of  the  pains 
in  the  muscles  and  joints. 

The  afebrile  period  lasts  two  or  three  days.  In  some  cases  it  does  not 
occur,  or  is  so  brief  as  to  be  overlooked.  There  are  cases  in  which  the  tem- 
perature falls  but  does  not  quite  reach  the  normal.  Notwithstanding  the 
great  relief  which  the  patient  experiences,  there  remain  some  headache  and 
stiffness  of  the  muscles  and  joints.  At  the  expiration  of  several  hours, 
more  commonly  of  two  or  three  days,  a  second  febrile  paroxysm  sets  in. 
The  symptoms  are  much  the  same  as  those  of  the  initial  paroxysm  but 
less  intense.  An  eruption  of  variable  character  develops  at  this  stage  of 
the  disease.  It  is  sometimes  macular  like  the  rash  of  measles,  or  diffuse 
and  erythematous  like  that  of  scarlet  fever,  or  papular.  Sometimes  it 
resembles  an  urticaria,  and  there  are  cases  in  which  vesicles  occur.  Ap- 
pearing in  many  instances  first  upon  the  hands  and  feet,  this  eruption 
generally  invades  the  greater  part  of  the  surface  of  the  body.  In  other 
cases  it  is  limited  to  certain  areas.  It  is  attended  by  distressing  itching, 
and  gradually  fades  after  two  or  three  days,  being  followed  by  a  branny 
desquamation.  The  duration  of  the  second  paroxysm  is  from  two  to  three 
days.  Defervescence  is  gradual;  the  acute  symptoms  disappear  and  the 
patient  enters  upon  convalescence  much  enfeebled,  the  muscular  pains 
and  stiffness  of  the  joints  often  lasting  for  a  considerable  time.  The  small 
and  large  joints  are  alike  involved,  many  being  affected  at  the  same  time 
or  in  rapid  succession.  The  muscles  are  also  stiff  and  sore,  and  this,  with 
the  swollen  condition  of  the  integuments,  greatly  increases  the  difficulty  and 
awkwardness  of  movement,  especially  in  the  fingers  and  hands.  In  severe 
cases  the  mucous  membrane  of  the  mouth,  throat,  and  nose  is  inflamed. 
The  secretion  of  saliva  is  sometimes  increased  and  the  salivary  glands,  in 
particular  the  parotid,  are  swollen  and  tender.  The  superficial  lymph  nodes 
about  the  angie  of  the  jaw  and  in  the  groins  are  in  some  cases  enlarged. 

The  Blood. — The  white  corpuscles  are  diminished  in  number  and 
there  is  a  relative  increase  in  the  small  mononuclear  variety.  The  char- 
acteristic blood  findings  are:  (1)  the  absence  of  a  demonstrable  protczoon; 
(2)  leucopenia;  (3)  diminution  of  polymorphonuclears,  and  (4)  a  striking 
variation  in  the  percentage  of  other  leucocytes  at  different  periods  of  the 
attack  (Stitt). 

The  urine  during  the  access  of  fever  is  scanty  and  of  high  color.  With 
the  crisis  the  quantity  is  increased.     Albuminuria  is  not  usually  present. 

Diagnosis. — The  direct  diagnosis  is  not  difficult.  No  other  disease 
spreads  with  such  rapidity  through  a  community  and  attacks  so  large  a 
proportion  of  the  inhabitants. 

Differential  Diagnosis. — Influenza,  see  p.  702.  From  acute 
articular  rheumatism  dengue  differs  in  its  course  and  duration  as  well  as 
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in  the  eruptions  which  attend  it;  from  scarlet  fever  and  measles,  in  every- 
thinjj;  except  tlie  uccurrence  of  the  raslies,  wiiicii  reseiiil)lo  the  exunthenjs 
of  these  diseases  only  in  the  most  superficiid  way;  from  relapsing  fever 
in  all  things  except  its  course,  and  from  yellow  fever  in  many  important 
particulars,  among  which  its  extremely  low^  death-rate,  the  absence  of 
jaunilice  and  black  vomit,  the  infrequency  of  hemorrhage  and  albumi- 
nuria, and  the  correlation  between  the  pulse-rate  and  the  temperature  are 
of  diagnostic  importance.  Yet  upon  these  very  points  experts  have  failed 
to  agree  in  the  differential  diagnosis,  as  in  the  State  of  Texas  during  the 
epidemic  of  1897.  The  difficulty  is  increased  by  the  fact  that  yellow  fever 
and  dengue  have  the  same  habitat  and  very  often  prevail  side  by  side. 

Prognosis. — Dengue  is  seldom  fatal.  A  few  fatal  cases  have  been 
noted  in  extensive  outbreaks;  but  in  many  epidemics  in  large  cities  not 
a  single  death  has  occurred. 

XIII.   DIPHTHERIA. 

Definition. — A  specific  mfectious  disease,  caused  by  the  Klebs-Loffler 
bacillus  and  characterized  by  a  fibrinous  exudate,  usually  situated  upon 
and  in  the  mucous  membrane  of  the  upper  respiratory  passages,  and  by 
serious  constitutional  symptoms  due  to  toxins  formed  in  the  local  lesions. 

Clinically  the  term  diphtheria  is  applied  to  cases  of  pseudomembra- 
nous inflammation  in  which  the  presence  of  the  Klebs-Loffler  bacillus 
can  be  demonstrated.  Cases  of  pseudomembranous  inflammation,  which 
present  similar  local  and  constitutional  features,  but  in  which  Klebs- 
Loffler  bacilli  are  not  present,  are  designated  pseudodi'phtheria  or  diph- 
theroid angina. 

Etiology. — Predisposing  Influences. — Diphtheria  is  widely  distrib- 
uted but  is  especially  a  disease  of  temperate  climates.  The  general  prev- 
alence is  more  extensive  in  winter  and  it  is  probable  that  the  frequent 
occurrence  of  catarrhal  inflammation  of  the  pharyngeal  mucous  membrane 
constitutes  a  definite  predisposing  factor.  Severe  outbreaks  are  occa- 
sionally encountered  in  summer.  Neither  altitude  nor  the  constitution  of 
the  soil  exerts  a  special  influence.  Diphtheria  is  endemic  in  cities  and  towns, 
where  it  frequently  becomes  epidemic,  but  this  is  also  the  case  in  rural 
districts,  where  the  population  is  scattered,  and  among  hamlets  and  farms 
it  often  rages  with  extreme  virulence.  The  affection  spares  no  class  in  a 
community.  Rich  and  poor  alike  contract  it.  Crowding,  uncleanliness. 
and  neglect  of  sanitary  laws  favor  the  spread  of  the  disease  among  the 
poor;  therefore  epidemics  are  much  more  common  among  the  poor  than 
among  well-to-do  and  well-advised  persons.  These  elements  of  predis- 
position are  fully  explained  by  the  fact  that  diphtheria  is  a  readily  trans- 
missible disease.  Infants  in  the  first  year  of  life  are  rarely  affected.  The 
period  of  greatest  liabilit}'  lies  between  the  second  and  the  fifteenth  5'ears. 
The  mortality  is  especially  great  between  the  second  and  the  fifth  3-ears. 
The  disease  may  occur  at  any  age  and  it  not  infrequently  happens  that  the 
nurse  or  a  parent  contracts  the  disease  from  a  child,  and  many  physicians 
have  lost  their  lives  from  diphtheria  contracted  in  the  discharge  of  duty. 
In  later  childhood   and   adolescence  girls   are   attacked   more  frequently 
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than  boys.  The  diminished  resistance  to  pathogenic  influences  on  the 
part  of  the  local  mucous  membrane  which  accompanies  chronic  naso^ 
pharyngeal  catarrh,  adenoid  vegetations,  hypertrophied  tonsils,  and  laryn- 
gitis constitutes  an  especial  predisposition  to  the  disease.  Certain  acute 
febrile  infections,  such  as  measles  and  scarlet  fever,  act  in  the  same  way. 
The  pseudomembranous  inflammation  of  the  acute  diseases  is  more  fre- 
quently diphtheroid  and  due  to  streptococcus  infection. 

The  attack  does  not  confer  immunity;  on  the  contrary,  certain  per- 
sons manifest  a  peculiar  susceptibility.  There  are  on  the  other  hand  per- 
sons who  appear  to  be  possessed  of  a  natural  immunity  and  do  not  contract 
the  disease  upon  exposure  nor,  in  some  instances,  even  when  the  bacilli 
are  present  in  their  throats. 

Schick's  Test.— See  Vol.  I,  p.  624. 

Exciting  Cause. — The  Klebs-Loffler  bacilli  are  non-motile;  they 
vary  in  length  from  2.5  to  3/^  and  from  0.5  to  0.8  p.  in  breadth,  and  present 
different  forms,  some  of  which  are  pointed,  others  blunt  and  rounded  at 
the  ends,  and  less  frequently  forms  that  are  irregular  and  branching.  They 
are  very  tenacious  of  life  and  have  been  grown  in  culture  after  a  non- 
parasitic existence  under  varying  conditions  for  periods  measured  by  weeks 
and  months.  Attached  to  clothing,  bedding,  articles  of  furniture,  even 
the  walls  and  floor  of  the  room  occupied  by  the  patient,  they  maintain 
their  pathogenic  power.  Milk  serves  as  a  culture  media  in  which  they 
grow  rapidly  without  altering  its  appearance.  The  bacilli  are  found  in 
large  numbers  in  the  false  membrane  of  cases  of  true  diphtheria.  In  this 
situation  they  grow  and  multiply,  being  rarely  found  in  the  blood  during 
life.  In  the  lesions  of  the  bronchopneumonia  of  laryngeal  diphtheria  they 
may  be  the  predominant  organism.  After  death  they  are  occasionally 
present  in  the  blood  and  viscera.  They  vary  greatly  in  virulence.  Guinea- 
pigs,   the  most  susceptible  of  laboratory  animals  to  the  poison,  are  used 

for  determining  the  intensity  of  cultures. 
Non-virulent  bacilli  are  sometimes 
spoken  of  as  the  pseudobacillus  of  diph- 
theria— a  misnomer.  The  pseudodiph- 
theria  bacillus  or  Bacillus  xerosis 
resembles  the  Klebs-Loffler  bacillus 
morphologically,  but  differs  from  it  in 
certain  cultural  peculiarities  and  being 
non-pathogenic.  The  biological  rela- 
tionship of  this  organism  to  the  Klebs- 
Loffler  bacillus  has  not  been  determined. 
The  Klebs-Loffler  bacilli  may  be 
present  upon  the  mucous  membrane  of 
cases  which  show  no  membranous  exu- 
date and   present  the   clinical  picture 

Fig.  240. — Bacillus  diphtherise  from   culture  r  i  4.„„„:n,'-i-,"„      ^„     «      „:,^^^^ 

on  Loffler's  blood-serum.  of    a    lacunar    tonsiUitis    Or    a    simple 

erythematous  angina.  They  are  very 
often  found  in  the  throat  and  nose  of  individuals  who  have  passed 
through  an  attack  of  diphtheria  and  are  fully  convalescent.  Under  these 
circumstances  they  may  persist  for  weeks  or  months,  during  which  time 
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the  patient  may  commiinleate  the  disease  to  others  or  pass  through  one 
or  more  fresh  attacks  himself.  They  are  fre(|uentiy  isohitcd  from  the 
throats  of  liealthy  persons,  both  the  nurses  and  attendants  upon  the  sick 
and  others  living'  in  the  same  house  with  tlic  patient  or  convalescent — bacillus 
carriers.  The  orijfanisnis  liave  l)een  found  in  tlie  hair  and  clothinjr  of 
nurses  and  in  the  dust  of  diphtheria  wards.  The  disease  may  be  com- 
municated by  means  of  infected  milk. 

The  foregoing  facts  shed  consitlerable  light  upon  the  endemic  and 
epidemic  prevalence  of  the  disease,  as  well  as  the  occurrence  of  sporadic 
cases.  They  enable  us  to  understand  the  persistence  of  diphtheria  in 
localities,  the  occurrence  of  house  and  neighborhood  epidemics,  the 
simultaneous  occurrence  of  scattered  cases  in  a  school  district,  and  the 
development  of  cases  in  patients  long  confined  in  hospital  wards,  after 
visiting  days. 

The  Toxin. — The  general  symptoms  are  caused  not  by  the  bacilli  but 
by  toxins  formed  by  them.  Susceptible  animals  may  be  rendered  immune 
by  the  injection  of  progressively  stronger  doses  of  attenuated  cultures  of 
the  bacilli  or  increasing  quantities  of  the  toxin.  By  suitable  treatment 
in  this  manner  large  animals,  as  the  horse,  may  be  rendered  to  a  high 
degree  immune. 

Symptoms. — The  period  of  incubation  varies  from  two  or  three  to 
seven  days.  The  onset  is  marked  by  slight  chilliness  and  sometimes  in 
young  children  by  convulsions.  The  signs  of  a  febrile  infection,  elevation 
of  temperature,— 102°-103°  F.  (38.9°-39.5°  C.),— malaise,  backache,  and 
muscle  pains  follow.  These  symptoms  vary  greatly  in  intensity.  Older 
children  and  adults  complain  of  sore  throat.  An  examination  of  the  fauces 
must  be  made  as  a  matter  of  routine  in  infants  who  are  taken  acutely  ill. 
The  pseudomembranous  exudate  rapidly  forms  upon  the  mucous  surfaces 
of  the  tonsils  and  adjacent  parts  and  shows  a  marked  tendency  to  spread 
upwards  to  the  nasopharynx,  the  nasal  chambers  and  accessory  sinuses, 
the  tear  duct  and  the  Eustachian  tube,  or  downwards  to  the  epiglottis, 
larynx,  trachea,  bronchi.  Much  less  frequently  the  oesophagus,  stomach, 
and  duodenum  are  invaded.  Accidental  infection  of  the  vulva  and  vagina, 
the  ear,  conjunctivae,  and  wounds  occurs.  The  larynx  is  primarily  involved 
in  a  large  proportion  of  the  cases. 

According  to  the  local  lesions  the  following  groups  of  cases  are  to  be 
considered: 

1.  Faucial  Diphtheria. — The  mucosa  is  at  first  reddened  and  there 
is  difficulty  in  swallowing.  The  membrane  usually  first  appears  upon  one 
tonsil  and,  in  the  course  of  a  few  hours,  without  bridging  across,  upon  the 
other.  After  some  hours,  or  it  may  be  a  day  or  two,  it  has  in  neglected  cases 
covered  the  tonsils  and  spread  to  the  half-arches,  the  soft  palate  and  uvula, 
and  to  the  pharynx — pharyngeal  diphtheria.  ]\Ieanwhile,  the  tonsils  are 
enlarged  and  the  soft  palate  and  uvula  are  swollen,  reddened,  and  oedema- 
tous.  The  membrane,  at  first  whitish,  soon  assumes  a  gray  or  dirty 
yellowish-white  color.  As  a  rule  the  patch  or  patches  are  distinctly  mar- 
ginate  and  surrounded  by  a  border  of  red  deeper  than  that  of  the  general 
mucosa.  The  membrane,  when  forcibly  detached,  leaves  an  eroded  surface 
with  punctate  bleeding,  upon  which  a  fresh  pellicle  soon  appears.     The 
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lymph-nodes  about  the  angle  of  the  jaw  are  swollen  and  tender.  Vari- 
ations in  the  character  of  the  exudate  occur.  It  may  be  throughout  punc- 
tiform  and  restricted  to  the  tonsils,  or  punctiform  at  the  outset  but  rapidly 
becomes  membraniform,  and  extends.  Again  the  exudate  may  be  pul- 
taceous  rather  than  pseudomembranous.  Finally,  there  are  cases  with 
acute"  erythematous  angina  and  constitutional  symptoms  in  which  no 
membrane  is  present  but  virulent  Klebs-Loffler  bacilli  are  found  in 
the  secretions.  The  breath  of  the  patient  has  a  fetid,  sickening  odor, 
which  surrounds  his  person  and  permeates  the  atmosphere  of  the  room. 

2.  Nasal  Diphtheria.  —  The  Klebs-Loffler  bacilh  are  frequently 
found  in  the  nasal  secretions  when  the  exudate  has  invaded  the  pharynx, 
although  no  membrane  is  present  in  the  nasal  chambers.  When  membra- 
nous exudate  is  present  two  conditions  occur.  In  the  first  the  nares  are 
occupied  by  a  thick,  tough  membrane,  which  rarely  extends  to  the  adjacent 
parts  and  in  which  Klebs-Loffler  bacilli  are  present,  but  the  constitutional 
symptoms  are  very  slight  or  altogether  absent.  The  disease  shows  very 
little  tendency  to  affect  other  children  in  the  family. 

The  second  and  far  more  common  form  of  nasal  diphtheria  may  be 
primary,  but  usually  arises  in  the  course  of  the  attack  by  extension  from 
the  pharynx  or  autoinoculation  by  way  of  the  nostrils.  Exceptionally 
the  symptoms  are  mild,  but  in  the  majority  of  cases  both  the  local  and 
constitutional  symptoms  are  most  intense — a  fact  attributed  to  the  abun- 
dant supply  of  Ij'mph-vessels  to  the  mucous  membrane  of  the  nose  and 
consequent  free  absorption  of  diphtheria  toxin. 

3.  Laryngeal  Diphtheria. — The  term  membranous  croup  was  at 
one  time  used  without  distinction  to  designate  all  forms  of  membranous 
larjTigitis.  This  misleading  and  dangerous  custom  has  fortunately  passed 
away.  ]\Iore  than  four-fifths  of  such  cases  in  large  series  of  statistics  have 
shown  the  presence  of  Edebs-Loffler  bacilli.  In  a  considerable  proportion 
of  the  rest  the  result,  for  various  reasons,  has  been  doubtful,  while 
in  the  small  remainder  other  organisms,  chiefly  streptococci,  have  been 
found.  While  the  clinical  symptoms  are  practically  the  same,  the  differ- 
ential diagnosis  can  readily  be  made  by  laboratory  methods,  and  the  mem- 
branous laryngitis  associated  with  the  Klebs-Loffler  bacillus  is  called 
laryngeal  diphtheria,  while  that  in  which  other  organisms  are  exclusively 
present  is  known  as  diphtheroid  laryngitis  or  pseudodiphtheritic  laryn- 
gitis. The  latter  affection  is  rarely  a  primary  disease,  but  usually  arises 
as  a  complication  in  the  course  of  some  acute  disease — scarlet  fever,  variola. 

The  local  symptoms  of  laryngeal  diphtheria  are  at  first  those  of  an 
acute  laryngitis,  with  hoarseness  and  a  rough,  so-called  ''croupy"  or  laryn- 
geal cough.  In  the  course  of  twenty-four  or  thirty-six  hours  the  patient — 
usually  a  child — suddenly  becomes  worse,  with  symptoms  of  laryngeal 
stenosis — dyspnoea,  slight  cj^anosis,  rapid  pulse,  aphonia,  brassy  cough, 
and  restlessness.  These  symptoms,  which  commonly  develop  at  night, 
are  at  first  paroxj'smal,  with  intervals  of  quiet  breathing  and  sleep.  In 
favorable  cases,  after  two  or  three  paroxysms  without  marked  dj'spncEa 
or  cyanosis,  the  child  falls  asleep  and  awakes  in  the  morning  greatly 
improved.  Not  rareh'  the  attack  recurs  upon  the  succeeding  night  with 
more  intensity. 
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The  respiratory  obstruction,  whicli  is  at  first  due  in  jjart  to  laryngeal 
spasm,  with  the  increasing  exudate  soon  ceases  to  Ije  pai-(j.\ysinal  and  he- 
comes  continuous  with  exacerbations  and  remissions.  Inspii-ation  and  to 
a  greater  extent  expiration  are  increasingly  difficult.  The  auxiliary  re- 
spiratory muscles  are  l)rought  into  play,  the  lower  intercostal  sjjaces  and 
epigastrium  show  inspiratory  retraction.  The  voice  is  reduced  to  a  husky 
wiiisper.  The  cj'anosis  of  the  lips  ami  finger-tips  becomes  more  intense. 
There  is  urgent  air  hunger  ami  after  a  period  of  extreme  restlessness  the 
patient  sinks  into  a  semiconscious  listlessness,  with  general  relaxation  and 
a  freely  perspiring  skin,  only  to  start  up  again  in  the  course  of  a  few  minutes, 
tossing  about  and  struggling  for  air.  Occasionally  in  a  severe  paroxysm 
of  cough  shreds  of  membrane  are  coughed  uj)  with  great  temporary  or  even 
permanent  relief.  In  other  cases,  a  fold  of  detached  membrane  becomes 
lodged  in  the  glottis  and  is  followed  by  fatal  asphyxia.  The  fatal  issue  is, 
as  a  rule,  preceded  by  increasing  dyspntra  and  cyanosis,  a  period  of  distress- 
ing jactitation,  coma,  and  slight,  shuddering  convulsions.  Pharyngeal 
exudate  may  be  present,  the  membrane  invading  the  larynx  from  above — 
descending  croup;  the  invasion  being  from  the  larynx  upward — ascending 
croup.  In  many  of  the  cases  the  membraniform  exudate  is  situated  wholly 
within  the  larynx,  where  it  may  be  seen  upon  larj-ngoscopic  examination — 
a  procedure  usually  attended,  however,  with  great  practical  difficulties. 
If  the  duration  of  the  attack  be  prolonged,  bronchopneumonia  occurs. 
This  complication  may  be  due  to  an  extension  of  the  bronchitis,  caused 
by  retained  secretions,  to  the  finer  bronchial  tubes — secondary  infection — 
or  to  an  infralaryngeal  extension  of  the  exudate  along  the  trachea  and  into 
the  bronchial  tubes — a  true  diphtheritic  tracheobronchitis.  Thus  arises 
respiratory  obstruction  at  two  anatomical  levels,  namel}',  at  the  larynx 
and  in  the  smaller  bronchial  tubes,  a  condition  often  difficult  of  recognition 
because  of  the  diminution  of  tidal  air  and  consequent  fainter  vesicular 
sounds  and  small  mucous  rales  on  the  one  hand,  and  the  loud  laryngeal 
stridor  and  coarse  tracheal  rales  on  the  other;  a  fact  of  great  practical 
importance  because  a  successful  intubation  or  tracheotomy,  which  wholl}'- 
relieves  the  obstruction  at  the  upper  level,  can  have  no  effect  whatever 
upon  that  at  the  lower  level. 

4.  Other  Sites  of  the  Diphtheritic  Exudate. — The  conjunctiva 
may  be  the  seat  of  a  primary  or  secondary  diphtheria.  In  the  latter  case 
the  extension  is  by  way  of  the  tear  duct  or  by  autoinfection.  The  symp- 
toms may  be  those  of  a  catarrhal  conjunctivitis,  the  bacilli  being  present 
in  the  secretions,  or  they  may  be  very  serious.  The  invasion  of  the  middle 
ear  by  way  of  the  Eustachian  tube  may  be  the  occasion  of  an  otitis  causing 
destruction  of  the  tympanic  membrane  and  erosions  of  the  external  meatus 
covered  with  a  characteristic  membrane,  ^'ulvar  and  vaginal  diphtheria 
is  occasionally  encountered.  Diphtheria  of  the  skin  occurs  in  the  ordinary 
forms  of  faucial  and  nasal  diphtheria  when,  as  is  not  rarely  the  case,  fis- 
sures and  abrasions  form  about  the  nostrils  and  corners  of  the  mouth  and 
become  infected.  The  membrane  in  diphtheria  of  the  anus  or  genitalia  may 
likewise  invade  the  adjacent  cutaneous  surfaces.  Wounds  and  ulcerated 
surfaces  in  persons  suffering  with  diphtheria  are  liable  to  be  the  seat  of  an 
adherent  pseudomembrane   associated   with    the    Klebs-Loffler    bacillus. 
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The  organism  may  be  present  in  inflamed  or  necrotic  lesions  with  mem- 
brane and,  in  rare  instances,  wound  infection  may  occur  in  the  absence  of 
throat  affection  or  traceable  exposure  to  diphtheria  cases  or  fomites.  A 
large  proportion  of  the  cases  of  pseudomembranous  inflammation  of  wounds 
are  due  to  streptococcus  infection  or  to  mixed  infection.  Local  diphtheritic 
lesions,  when  severe,  are  frequently  associated  with  more  or  less  necrosis 
and  gangrene. 

In  favorable  cases  the  process  of  separation  of  the  membrane  and 
healing  may  be  observed  in  faucial  diphtheria.  After  some  days  the  ex- 
tension of  the  process  is  arrested  and  in  the  slighter  cases  the  membrane 
becomes  thinner,  less  distinct  at  the  margins,  and  gradually  disappears. 
In  the  more  severe  forms  it  appears  thicker  at  the  margins,  which  curl 
outward  from  the  underlying  surface,  and  separates  en  bloc  or  by  a  gradual 
disintegration.  In  either  case  the  outlying  mucous  membrane  loses  its 
redness  and  oedema  and  shows  rapid  and  marked  improvement.  Local 
ulcerations  often  persist,  which,  in  healing,  may  give  rise  to  adhesions  of  the 
uvula  to  a  tonsil  or  of  the  soft  palate  in  part  to  the  wall  of  the  pharynx, 
and  the  like. 

Infraglottic  membranes  separate  from  the  underlying  surface  in  more 
or  less  extensive  membraniform  shreds.  Pathologically  the  conditions 
differ  in  the  mucous  membranes  above  the  glottis,  which  are  provided  with 
a  squamous  epithelium,  and  in  those  below  it  which  have  a  columnar  and 
ciliated  epithelium.  In  the  former  the  membrane  is  found  not  only  upon, 
but  also  in,  the  substance  of  the  mucosa,  while  in  the  latter  it  is  super- 
ficial, involving  largely  the  epithelial  surfaces  and  not  causing  necrosis 
of  the  underlying  tissues. 

Diphtheritic  Toxcemia;  the  Systemic  Infection. — There  is,  in  the  major- 
ity of  cases,  a  general  correspondence  between  the  intensity  of  the  local 
lesions  and  the  severity  of  the  constitutional  symptoms.  To  this  rule, 
however,  there  are  important  exceptions.  There  may  be  extensive  and 
intense  faucial  or  nasal  membranous  inflammation  with  relatively  mild 
general  symptoms,  or  profound  toxsemia  with  limited  and  apparently  su- 
perficial local  lesions.  It  has  been  assumed  in  explanation  of  this  discrep- 
ancy that  certain  individuals  may  be  more  susceptible  to  the  diphtheria 
bacillus  and  others  more  susceptible  to  its  toxins.  It  is  more  in  accord- 
ance with  the  known  facts  to  explain  these  differences  by  assuming  that 
in  some  instances  the  bacilli  form  a  larger  amount  of  more  virulent  toxin 
than  in  others  and  that  severe  local  lesions  are  in  part  due  to  the  action 
of  associated  organisms — mixed  local  infections.  This  explanation  finds 
support  in  the  fact  that  the  graver  symptoms  are,  as  a  rule,  not  at  first 
present  but  arise  later  when  the  local  disease  is  at  its  height.  The  sever- 
est form  is  septic  diphtheria,  the  outcome  of  the  simultaneous  action  of 
the  diphtheria  bacilli,  streptococci,  and  saprophytic  bacteria  which  are 
present  in  the  necrotic  lesions. 

The  general  symptoms  of  the  attack  of  diphtheria  are  those  of  a  mild 
or  intensely  severe  general  infection.  The  onset  is  marked  by  chilliness, 
a  chill,  followed  by  vomiting,  fever  of  atypical  course,  headache,  a,nd  anor- 
exia. The  temperature  varies  not  only  in  different  cases  but  also  in  the 
course  of  the  attack  in  the  same  case.     Often  but  slightly  above  normal, 
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it  somotimcs  reaches  104°  V.  (40°  C).  In  the  severest  cases  the  tempera- 
ture is  somotinu's  subnoniKil.  The  pulse  in  severe  cases  is  small,  weak, 
and  irreguhir,  and  in  some  of  the  gravest  cases  there  is  bradycaniia.  In 
the  septic  cases  with  gangrenous  lesions  the  constitutional  depression  may 
be  extreme,  with  frequent  thready  i)ulse,  high  fever,  and  nervous  symj)- 
toms,  or  there  may  be  ashen  jialior,  great  enlargement  of  the  superficial 
lymph-glands,  and  a  subnormal  temperature.  A  leucocytosis  is  present 
alike  in  the  mild  and  moderately  severe  ca.ses. 

The  following  visceral  changes  occur:  The  toxin  of  diphtheria  acts 
especially  upon  the  heart  muscle  and  the  nervous  system.  The  myo- 
cardium shows  fatty  degeneration.  Endocarditis  is  rare  and  the  bacilli 
have  been  found  in  the  lesions.  Pericarditis  is  extremely  rare.  Pulmo- 
nary complications  are  very  common  and  are  often  the  cau.se  of  death, 
especially  in  laryngeal  diphtheria.  The  most  common  condition  is  bron- 
chopneumonia. Klebs-Loffler  bacilli  and  streptococci  are  often  present, 
but  the  organism  in  the  greater  number  of  cases  is  the  pneumococcus. 
The  liver,  spleen,  and  kidneys  show  the  parenchymatous  changes  present 
in  the  severe  infections. 

Complications  and  Sequels. — The  Heart. — Irregular  action  is  common. 
A  faint,  blowing,  systolic  murmur  is  heard  in  a  majority  of  the  cases. 
Rapid  action,  associated  with  gallop  rhythm  and  epigastric  pain,  and  brady- 
cardia are  grave  symptoms.  Acute  dilatation  due  to  granular  and  fatty 
degeneration  may  be  the  cause  of  sudden  death  in  the  course  of  an  other- 
wise favorable  convalescence.  Paralj/sis  occurs  in  from  15  to  20  per  cent, 
of  the  cases.  It  is  usually  incomplete.  In  rare  cases  it  comes  on  as  early 
as  the  seventh  daj'',  but  commonly  not  until  the  second  or  third  week  and 
sometimes  later.  It  is  more  frequent  in  adults  than  in  children.  Diph- 
theritic palsy  may  follow  cases  in  which  the  local  and  constitutional  symp- 
toms are  mild.  The  palate  is  most  frequently  involved,  the  SN'mptoms 
being  speech  having  the  nasal  quality  and  the  regurgitation  of  fluids 
through  the  nose  in  swallowing.  Upon  inspection  the  soft  palate  is  seen 
to  be  relaxed  and  immobile  upon  phonation.  Sensation  is  likewise  greatly 
diminished.  The  constrictors  of  the  pharynx  may  be  affected.  The  in- 
trinsic and  extrinsic  muscles  of  the  eye  are  also  frequently  involved. 
Strabismus,  ptosis,  and  loss  of  accommodation  result.  The  loss  of  power 
may  affect  a  single  limb  or  the  arms  or  legs  together.  As  a  rule  it  is  the 
result  of  peripheral  neuritis,  and  the  limbs  are  flaccid,  with  impairment  or 
abolition  of  the  tendon  reflexes.  Multiple  neuritis  is  common.  The  paralysis 
may  affect  the  extensors  of  the  feet  or  there  may  be  complete  paraplegia. 
When  the  arms  are  involved  the  patient  is  often  unable  to  help  himself. 
In  other  cases  an  acute  ataxia,  resembling  tabes  but  without  the  lightning 
pains  and  pupillary  phenomena,  has  been  observed.  This  condition  may 
be  attributed  to  the  action  of  the  toxin  upon  the  posterior  columns  and 
posterior  nerve-roots  and  is  analogous  to  the  derangements  of  coordination 
experimentally  produced  in  animals  by  the  injection  of  Klebs-Lofflei 
bacilli  or  the  diphtheria  toxin. 

The  occurrence  of  albuminuria  is  common  and  may  be  noted  as  early 
as  the  first  day  of  the  attack.  This  early  change  in  the  urine  must  be 
regarded  as  a  "toxic"  albuminuria.     The  albumin  in  favorable  cases  dis- 
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appears  in  the  course  of  some  days.  In  cases  of  greater  severity  it  persists 
and  red  blood-corpuscles  and  epithelial  and  hyaline  casts  appear.  The 
condition  is  that  of  an  acute  nephritis.  Anasarca,  contrary  to  the  course 
of  the  renal  affection  in  scarlet 'fever,  is  very  rarely  encountered  and  the 
acute  nephritis  shows  very  little  tendency  to  become  chronic. 

Hemorrhage  from  the  local  lesions  occasionally  occurs  in  the  severer 
cases'  of  faucial  and  nasal  diphtheria.    Epistaxis  may  be  the  first  symptom. 

A  diffuse  erythematous  rash  occasionally  develops  early  in  the  course 
of  the  disease.  Urticaria  is  by  no  means  infrequent,  and  petechias  and 
purpuric  hemorrhages  appear  in  the  later  stages  of  the  grave  cases.  Jaun- 
dice, as  in  other  septic  conditions,  is  often  present  in  the  worst  cases. 

Pseudodiphtheria. — The  diphtheroid  affection  is  rarely  transmitted 
to  other  patients  or  the  attendants.  As  a  rule  the  local  process  is  of  mod- 
erate intensity  and  the  constitutional  symptoms,  if  present  at  all,  are  mild. 
There  are,  however,  cases  in  which  the  most  intense  streptococcus  infec- 
tion is  associated  with  non-diphtheritic  membranous  inflammation  of  the 
throat  or  nose. 

Diagnosis. — Direct  Diagnosis. — This  rests  upon  the  presence  of 
a  false  membrane  having  the  characters  above  described;  bacteriologi- 
cally,  upon  the  presence  of  the  Klebs-Loffler  bacillus.  There  are,  however, 
cases  of  membranous  inflammation  in  which  the  Klebs-Loffier  bacillus 
is  not  present — diphtheroid  angina — and  the  bacillus  may  be  frequently 
demonstrated  in  cases  presenting  the  clinical  phenomena  of  an  ordinary 
lamnar  tonsillitis  or  simple  tonsillar  or  pharyngeal  catarrh,  or  in  the  throats 
of  persons  in  health.  This  want  of  accord  between  the  clinical  and  bac- 
teriological diagnosis  is  apparent  rather  than  real.  The  same  thing  is  seen 
in  other  affections,  as,  for  example,  tuberculosis.  It  is  a  question  of  the 
seed  and  the  soil.  The  bacillus  varies  in  virulence  and  the  individual  in 
power  of  resistance.  The  Klebs-Loffler  bacillus  is  the  criterion.  Mem- 
branous inflammations  associated  with  it  constitute  diphtheria;  non-mem- 
branous inflammations  in  which  it  is  present  are  diphtheritic,  as  tonsillitis, 
pharyngitis,  rhinitis,  and  the  like.  The  recognition  of  the  diphtheritic  char- 
acter of  many  of  these  milder  throat  affections  marked  an  important 
advance  in  practical  medicine. 

Bacteriological  Diagnosis. — For  the  positive  determination  of 
the  true  character  of  an  acute  throat  affection  a  bacteriological  examina- 
tion is  often  necessary.  The  material  should  be  taken  from  the  throat 
as  early  as  possible  in  the  course  of  the  attack  and  at  a  time  when  no  anti- 
septic, and  in  particular  no  mercurial  preparation,  has  recently  been  applied. 
An  immediate  diagnosis  may  sometimes  be  reached  by  making  a  smear 
preparation.  Cultures  require  about  fourteen  hours  at  the  body  tempera- 
ture. If  the  result  is  negative  the  examination  must  be  repeated.  When 
the  result  is  positive  the  examination  should  be  repeated  at  intervals  of 
ten  days  or  two  weeks  until  the  bacilli  are  no  longer  found.  Pending  the 
result  of  the  examination  every  acute  sore  throat  in  a  child  must  be  re- 
garded as  suspicious,  and  measures  of  isolation  and  disinfection  instituted 
without  dela}'. 

Therapeutic  Test. — Antitoxin  Treatment. — In  every  case  of 
pseudo-membranous  angina  the  physician  without  awaiting  the  laboratory 
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report  should  at  once  luliniiustor  dipht hcria  antitoxin  scrum  in  doses 
ropjulatcd  not  l)y  tiie  'd}i,e  of  the  patient  hut  hy  tlu;  severity  of  the  process. 
The  dose  varies  from  GOOD  to  SOOO  units  and  may  ho  re])eated  if  necessary 
at  intervals  of  twelve  to  tvv^enty-four  hours.  In  very  grave  cases  a  total 
dosage  of  50,000  or  70,000  may  be  recjuired.  When  administered  early 
the  serum  is  followed  in  the  course  of  a  few  hours  by  local  and  general 
improvement.  The  swelling  of  the  faucial  mucous  membrane  sul)sides,  the 
membrane  shrivels  and  gradually  disappears,  the  sickening  odor  becomes 
less  intense,  the  temperature  falls  to  normal,  and  the  pulse  loses  in  fre- 
quency and  gains  in  force.  Even  in  apparently  hopeless  cases  improvement 
and  eventual  recovery  frequently  occur.  Most  remarkal^le  results  arc  seen 
in  laryngeal  dipiitheria,  so  that  intubation  and  tracheotomy  have  become 
far  less  common  than  formerly.  The  diphtheria  antitoxin  serum  is  wholly 
without  elTect  in  pseudodiphtheritic  membranous  angina. 

Differential  Diagnosis. — Pseudodiphtheritic  Angina. — The  majority 
of  the  cases  of  diphtheroid  throat  inflammation  are  caused  by  the  Strepto- 
coccus pyogenes.  They  are  almost  always  secondary  to  other  infections,  as 
scarlet  fever,  variola,  measles,  or  pertussis.  The  local  and  general  symptoms 
are  less  intense.  Exceptionally  they  are  severe.  The  bacteriological  findings 
are  diagnostic. 

Prognosis — Since  the  introduction  of  the  antitoxin  treatment  the  mor- 
tality has  progressively  fallen  and  is  now  about  10  per  cent.  Before  this 
era  it  ranged  from  30  to  40  per  cent.  Of  unfavorable  omen  in  individual  cases 
are  extensive  or  gangrenous  exudate,  sanious  discharge  from  the  nostrils  and  in- 
tense, penetrating,  sickening  stench,  a  feeble,  thready  pulse,  cold, clammy  hands 
and  feet,  and  petechise.  The  common  causes  of  death  are  laryngeal  obstruc- 
tion, bronchopneumonia,  sepsis,  sudden  asystolism,  paralj^sis,  and  uraemia. 

Serum  Disease;  The  Allergic  Reaction;  Anaphylaxis,— There  are  two 
groups  of  cases:  (a)  Those  following  the  primary  inoculation  within  five  or 
ten  days  and  comprising  local  redness,  generalized  erythemas  and  urticaria, 
fever  and  arthralgias — all  of  brief  duration,  and  (b)  those  caused  by  rein- 
oculations  performed  not  in  the  course  of  a  few  hours  or  days  but  after  inter- 
vals of  several  weeks  or  many  months  and  characterized  by  immediate  and 
intense  oedema  and  urticaria,  accompanied  in  certain  cases  by  shivering, 
cyanosis,  convulsions,  coma  and  even  death.  Laboratory  studies  have  shown 
that  these  effects  are  due  to  the  serum  itself.  Other  proteid  substances 
acting  upon  susceptible  individuals,  when  reinoculated,  ingested  or  inhaled, 
are  capable  of  causing  similar  though  less  intense  phenomena.  Severe  reac- 
tions are  liable  to  occur  in  asthmatic  persons.  Desensitization  follows  the 
injection  of  minute  amounts  of  the  serum  (0.1  c.c),  the  full  dose  being  given 
an  hour  later. 

XIV.    VINCENT'S  ANGINA. 

Definition. — An  acute  febrile,  pseudomembranous  inflammation  of  the 
tonsils,  associated  with  Bacillus  fusifor7nis  and  the  spirochseta  of  Vincent, 
and  characterized  by  a  tendency  to  destructive  ulceration  of  the  tissues 
involved,  enlargement  of  the  lymphatic  glands  at  the  angle  of  the  jaw,  and 
an  irregular,  slow  course. 

This  affection  chiefly  affects  children  and  young  adults.  The  diagnosis 
rests  upon  the  bacteriological  findings. 
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Symptoms. — The  onset  may  be  acute  or  subacute,  with  the  symptoms 
of  an  ordinary  angina  or  simple  membranous  sore  throat.  The  constitu- 
tional symptoms  are  often  severe.  The  tonsils  are  usually  at  first  affected 
and,  in  some  cases,  the  local  manifestations  of  the  disease  are  confined  to 
those  organs.  More  commonly  the  uvula  and  half-arches  are  also  involved 
and  the  ulceration  may  extend  to  the  pharynx  and  even  to  the  gums.  The 
exudate  is  of  soft  consistency,  usually  of  a  greenish  or  grayish-yellow  color, 
and  readily  detached,  leaving  a  slightly  depressed  bleeding  ulcer  with 
irregular  ragged  borders.  The  process  is  slowly  progressive,  not  readily 
yielding  to  treatment,  and  may  result  in  extensive  destruction  of  the  parts 
involved,  especially  the  uvula  and  soft  palate. 

Diagnosis. — This  form  of  membranous  angina  may  be 
recognized  by  its  tardy  progress,  the  destructive  tendency 
of  the  ulcerative  process,  and  the  presence  of  Bacillus  fusi- 
formis  and  the  spirochaeta  of  Vincent.  The  differential 
diagnosis  from  diphtheria  turns  upon  the  above  anatom- 
ical and  clinical  characters  and  the  absence  of  the  Baeil- 
FiG  241  —  Fusiform  ^^®  diphtherisB  from  the  exudate.  In  fact,  diphtheria  can 
bacilli  and  spirilla  in     usually  be  cxcludcd  whcu  the  associated  fusiform  organ- 
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isms  and  spirochsetse  are  present.  As  a  rule,  the  direct 
diagnosis  depends  upon  the  laboratory  findings.  Mucous  patches  may 
resemble  this  form  of  angina  or  it  may  develop  upon  syphilitic  lesions. 

Prognosis. — Recovery  occurs  as  a  rule  after  a  duration  varying  from 
four  or  five  days  to  several  weeks.  In  a  recent  case  in  the  Pennsylvania 
Hospital,  Vincent's  angina  was  the  terminal  event  in  aplastic  anaemia  in  a 
young  adult  male. 

XV.   CROUPOUS   PNEUMONIA. 

Fibrinous  Pneumonia;   Lung  Fever;   Lobar  Pneumonia;   Pleuropneumonia. 

Definition. — An  acute  infectious  disease  due  to  the  Diplococcus  pneu- 
moniae of  Fraenkel  and  Weichselbaum  and  characterized  by  pulmonary 
inflammation  and  fever,  usually  of  abrupt  onset,  high  range,  and  critical 
termination. 

Etiology. — Predisposing  Influences. — Pneumonia  prevails  alike  in 
hot  and  cold  countries.  It  is  said  to  be  more  prevalent  in  the  temperate 
climates. 

Season  plays  an  important  part  as  a  predisposing  factor.  The  inci- 
dence of  the  disease  is  uniformly  greater  in  winter  and  the  early  spring. 
March  is  the  month  of  greatest  liabihty.  This  is  in  accordance  with  the 
fact  that  exposure  to  cold  and  especially  unusual  exposure  to  cold  and  wet 
are  very  often  soon  followed  by  the  initial  chill.  Steady,  low  temperatures 
are  less  dangerous.  Personal  Factors. — Croupous  pneumonia  may  occur 
in  the  new-born  and  in  early  infancy.  It  is  common  till  the  sixth  year.' 
The  liability  then  diminishes  until  the  fifteenth  year.  From  fifteen  to  forty- 
five  is  a  period  of  special  Habihty.  After  sixty  the  disease  is  very  common 
and  often  constitutes  the  terminal  event  in  the  aged,  both  in  chronic  dis- 
ease and  when  the  previous  health  has  been  well  preserved.  In  infancy 
and  old  age  the  incidence  for  the  sexes  is  about  equal;  in  the  middle  period 


CROUPOUS  PNEUMONIA.  Ill 

of  life,  when  the  mode  of  livin<r  is  clinVn-nt,  iiialcs  are  more  frequently 
affected  than  feniales.  There  is  no  special  racial  predisposition.  The 
nefrro  hears  the  disease  hadly.  Rich  and  poor  are  alike  liable.  No  occupa- 
tion is  consj)icuous  as  a  predisposing  factor.  Overwork  and  sudden  expo- 
sure constitute  especial  risks.  LunilH'rincn  and  miners  frequently  sulVcr. 
The  disease  is  very  common  in  cities.  Pneumonia  attacks  the  robust  and 
hearty  and  the  debilitated  and  previously  ill  with  impartial  enerp^.  The 
alcoholic  is  especially  liable.  The  last  illness  of  the  chronic  invalid  is  very 
often  pneumonia.  l*ncumonia  sometimes  follows  injuries,  especially  con- 
tusions of  the  chest.  This  may  occur  in  the  absence  of  the  signs  of  injury 
to  the  lung.  The  term  "contusion  pneumonia"  is  used  to  describe  this 
variety. 

Immunity. — There  is  apparently  no  natural  immunity,  certainly  no 
permanent  acquired  immunity.  On  the  contrary,  croupous  pneumonia  is 
conspicuous  among  the  infections  for  its  liability  to  recur.  Subsequent 
attacks  have  been  noted  in  from  15  to  50  per  cent,  of  the  cases.  I  have 
seen  a  Avoman  who  stated  that  the  attack  was  the  twelfth,  and  several 
persons  in  whom  a  number  of  annual  attacks  occurred. 

Exciting  Cause. — Diplococcus  pneumonice  of  Fraenkel  and  Weieh- 
selbaum,  ^Micrococcus  lanceolatus,  or  pneumoeoccus.  This  organism  is  the 
sole  cause  of  tnie  acute  croupous  pneu- 
monia. It  is  present  in  the  expectora- 
tion and  pulmonary  exudate  in  enor- 
mous numbers.  Upon  examination  of 
the  lungs,  when  death  has  occurred  in 
the  stage  of  resolution,  it  is  found  only 
in  small  numbers  or  may  be  wholly  ab- 
sent.— phagocytosis.  It  may  be  ob- 
tained in  blood  cultures  during  the 
attack  in  more  than  75  per  cent,  of  the 
cases.  It  occurs  commonly  in  pairs,  each 
member  being  lancet-shaped,  occasion- 
ally in  chains  of  four  or  six  cocci.  In 
preparations  from  the  lesions  or  fluids 
of  animals  and  man  the  pairs  are  en-  Fig.  242.— Spread  of  sputum  showing  pneumo- 
closed  in  a  capsule.  In  cultures  the  cap-  '°'"  ''^  ^^^'^  ^'^ '"  '^'^'^ 

sule  is  frequently  ateent.  The  pneumoeoccus  occurs  in  many  other  diseases, 
especially  bronchopneumonia,  pleurisy,  endocarditis  and  pericarditis, 
meningitis,  peritonitis,  in  forms  of  arthritis,  and  in  middle-ear  disease. 

]Much  less  commonly  the  infecting  agent  is  Friedlander's  pneumo- 
bacillus — B.  mucosus  capsulatus. 

Cole  and  Dochez  have  shown  that  the  pneumocoeci  isolated  from 
cases  of  pneumonia  may  be  divided  into  four  groups.  The  organisms 
belonging  to  each  of  the  first  two  types  are  specific.  An  immune  serum 
produced  by  the  injection  of  a  horse  with  pneumocoeci  belonging  'to 
Type  I  has  a  specific  protective  action  against  all  the  members  of  Type  I, 
but  does  not  protect  against  the  organisms  of  any  of  the  other  groups. 
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In  like  manner,  an  immune  serum  produced  by  tlie  injection  of  a  horse 
with  a  pneumococcus  belonging  to  Type  II  is  protective  against  all  of  the 
other  members  of  this  type,  but  has  no  effect  against  the  members  of  any 
of  the  other  groups.  In  Type  III  are  included  the  organisms  of  the  so- 
called  Pneumococcus  mucosus  strain.  It  has  not  been  possible  to  produce 
a  protective  serum  against  any  member  of  this  group.  In  Type  IV  are 
included  all  the  cocci  against  which  Serums  I  and  II  are  not  effective  and 
which,  from  their  other  properties,  cannot  be  classed  in  Type  III.  Animals 
may  be  immunized  against  any  member  of  this  group,  and  the  resulting 
serum  is  protective  against  the  strain  used  for  immunization,  but  this 
serum  is  not  effective  against  any  other  strain  of  this  group  or  against 
the  organisms  of  the  other  types.  No  constant  group  differences  in  cul- 
tural and  morphologic  characters  have  been  discovered  between  the  mem- 
bers of  I  and  II  and  Type  IV. 

The  pneumococci  of  Type  I  and  Type  II  are  identified  by  the  agglu- 
tination reactions  to  their  respective  immune  sera;  those  belonging  to 
Type  III  by  their  cultural  and  pathogenic  characters,  and  Type  IV 
comprises  the  various  types  not  referable  to  the  above  categories  and  is 
determined  by  exclusion. 

In  these  studies  white  mice  were  used  as  laboratory  animals  and 
cultures  and  serum  were  injected  at  the  same  time  into  the  peritoneal 
cavity. 

Cole  in  a  recent  communication  based  upon  500  cases  of  pneumonia, 
in  which  the  type  was  established,  in  the  Hospital  of  the  Rockefeller 
Institute,  found  ''about  one-third  to  be  due  to  Type  I  pneumococci,  one- 
third  to  Type  II  pneumococci,  10  to  15  per  cent,  to  Type  III  pneumococci, 
and  the  remainder  are  due  to  infection  with  pneumococci  belonging  to  the 
Type  IV." 

The  determination  of  type  as  a  basis  of  serum  therapy  has  become 
very  general  in  large  city  hospitals  and  the  laboratories  of  state  and 
municipal  boards  of  health. 

In  this  connection  it  is  proper  to  state  that  the  serum  treatment 
properly  carried  out  in  cases  due  to  Type  I  infection  is  clearly  of  value 
and  has  been  followed  by  considerable  reduction  in  the  mortality. 

Pneumococcus  Septiccemia. — An  acute  general  infection  without  locali- 
zation in  the  lungs  or  serous  membranes  is  occasionally  encountered.  This 
variety  of  pneumonia  is  analogous  to  the  primary  septicaemia  due  to  general 
infection  by  Eberth  's  bacillus — typhoid  septicaemia. 

In  its  attenuated  forms  the  pneumococcus  is  present  in  the  mouth 
in  a  large  proportion  of  healthy  individuals.  Its  presence  has  been 
demonstrated  in  the  dust  of  rooms.  Various  other  organisms  are  associated 
with  the  pneumococcus  in  croupous  pneumonia,  as  secondary  or  mixed 
infections.  The  most  frequently  encountered  is  the  Streptococcus  py- 
ogenes. Less  common  are  staphylococci,  the  bacillus  of  Friedlander,  B. 
typhosus,  B.  diphtherige,  and  B.  influenzee.  These  bacteria  are  often  the 
cause  of  bronchopneumonia,  which  in  some  instances  closely  resembles 
croupous  pneumonia. 
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Pathological  Anatomy.  —  The  lesions  in  the  inflamed  liiiiir  undergo 
proj^ivssive  chaiiires,  which,  since  the  time  of  Laennee,  have  been  dcscrilxid 
as  the  stajre  of  eii^'orjJCi'iiu'nt,  tlie  staj,'e  of  red  hepatization,  and  tiic  sta^'e 
of  gray  hepatization.  Engorgement. — The  vesicular  tissue  is  deep  red, 
firmer  than  normal  to  the  touch,  and  on  section  shows  al)undant  blood  and 
serum.  It  crepitates  \ipon  ]iressurc,  and  excised  pieces  lloat  upon  water. 
The  capillaries  are  distended  and  the  air- vesicles  contain  ])lood-corpuseles 
and  swollen  detached  alveolar  cells.  Red  TTrpafization. — The  air-cells  and 
tei-minal  bronchi  are  occupied  by  the  coamilated  exudate,  entan!?led  in 
wliich  ai-e  pneumoeocci,  red  blood-corpuscles,  leucocytes,  and  alveolar  epi- 
theliinn.  The  affected  portion  of  luno-  is  solid  and  airless.  It  is  enlarged 
and  shows  the  oblique,  parallel  markings  of  the  ribs.  On  section  the 
surface  is  of  a  rod(lish-l)rown  color  and  yi-anular,  an  appearance  produced 
by  the  protrusion  of  the  fibrinous  moulds  in  the  vesicles.  The  terminal 
bronchi  also  contain  branching  fibrinous  casts.  The  surface  yields  upon 
scraping  a  reddish,  viscid  serum.  The  hepatized  lung  is  extremely  friable. 
Gray  Hepatization. — The  lung  tissue  is  now  of  a  dirty  gray  color  and 
more  friable.  The  cut  surface  is  more  moist,  has  lost  its  granular  appear- 
ance, and  jnelds  upon  scraping  a  milky  turbid  fluid.  The  air  again  reaches 
the  alveoli,  from  Avhich  the  fibrin  and  red  blood-cells  have  in  great  part 
disappeared,  but  in  which  are  great  numbers  of  leucocytes.  The  fore- 
going stages  gradually  merge  into  each  other,  and  the  process  is  not  equally 
advanced  in  all  parts  of  the  lesion.  The  liquefaction  of  the  exudate  and 
resolution  are  the  result  of  the  action  of  proteolytic  enzymes.  The  part 
of  the  lung  occupied  by  the  exudate  varies  from  a  small  patch  to  the  entire 
lung.  Commonly  a  single  lobe  is  involved.  The  uninvolved  portions  are 
usually  congested  and  cedematous.  The  pleural  surface  opposite  the 
exudate  is  always  inflamed  when  the  latter  extends  to  the  periphery  of 
the  lung.     The  bronchial  glands  are  enlarged  and  sometimes  softened. 

The  right  heart  is  dilated.  Pericarditis  is  not  rare,  especially  in 
left-sided  and  double  pneumonias.  Endocarditis  is  common  both  in  the 
simple  and  in  the  malignant  fonn.  ^Myocardial  changes  occur.  The  spleen 
shows  moderate  enlargement  and,  in  the  kidneys,  parench%miatous  swelling 
and  the  lesions  of  nephritis  are  frequently  present.  ]\Ieningitis  is  by  no 
means  rare  and  is  often  associated  with  malignant  endocarditis.  Diph- 
theroid colitis  is  rare.  The  liver  is  slightly  enlarged  and  deeply  con- 
gested. The  distribution  of  the  lesion  is  as  follows:  The  right  lung  alone 
is  involved  in  about  50  per  cent,  of  the  cases;  the  left  alone  in  about 
33  per  cent. ;  both  in  less  than  20  per  cent.  In  double  pneumonia  the 
lower  lobes  are  usually  affected,  or  an  entire  lung  with  the  lower  lobe 
of  the  other.  ]Mucli  less  frequently  the  lower  lobe  of  one  lung  and  the 
upper  lobe  of  the  other  are  involved — crossed  pneumonia.  Very  rarely 
both  upper  lobes  suffer. 

Croupous  pneumonia  in  the  majority  of  the  cases  occurs  as  a  sporadic 
disease.  At  the  seasons  of  greatest  prevalence  it  is  the  type  of  an  endemic 
disease.  House  epidemics  are  by  no  means  rare.  In  a  family  of  five  I 
have  seen  the  mother  and  two  children  attacked  in  rapid  succession,  two 
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of  the  cases  proving  fatal.     More  extensive  local  epidemics  occasionally 
occur  in  schools,  prisons,  and  other  institutions. 

Symptoms. — In  the  v^'ell-developed  eases  of  croupous  pneumonia  the 
attack  runs  a  typical  course  and  is  self -limited.  The  period  of  incubation 
is  of  unknown  duration.  It  is  probably  brief.  Prodromes  are  unusual. 
When  present  they  consist  of  slight  catarrhal  s^nnptoms.  The  onset  is 
abrupt,  with  a  chill  which  is  commonly  severe  and  prolonged.  The  tem- 
perature rises  rapidly  to  the  fastigium— 104°-105°  F.  (40°-40.6°C.). 
Headache,  general  pains,  and  the  sensation  of  being  very  ill  are  followed 
in  the  course  of  a  few  houi^  by  a  severe  stitch-like  pain  in  the  side,  increased 
on  full  breathing,  a  short,  dry  cough,  hurried  respiration,  and  a  full 
bounding  pulse.  Very  significant  is  a  short,  expiratory  grunt.  The  pain 
is  often  characteristic.  The  face  is  slightly  cyanotic,  with  duskj%  circum- 
scribed flushing  of  one  or  both  cheeks ;  the  eyes  are  bright ;  the  expression 
anxious;  the  nostrils  dilate,  and  later  patches  of  herpes,  usually  made 
up  of  many  small  vesicles,  some  of  which  contain  blood,  appear  upon  the 
lips  and  nose.  The  patient  lies  upon  the  affected  side  or  flat  upon  his  back. 
B\^  the  close  of  the  second  day  there  is  scanty,  viscid,  blood-stained 
expectoration — riisiy  sputum.  The  physical  signs  of  consolidation  of  the 
affected  lung  tissue  are  present — small  mucous  and  crepitant  rales  followed 
by  dulness  and  bronchial  breathing.  At  the  end  of  several  days  deferves- 
cence by  crisis  occure  with  a  remarkable  amelioration  of  all  the  s^inptoms. 

The  following  s;\Tnptoms  require  special  consideration:  Fever. — 
The  temperature  rises  rapidly,  sometimes  reaching  the  fastigium  within 
twelve  hours,  usually  within  twenty-four  hours.  In  childhood  and  old 
age  the  rise  is  more  gradual,  especially  if  there  is  no  chill.  Its  course  is 
subcontinuous  and  remarkably  constant,  the  morning  remissions  and 
evening  exacerbations  in  many  cases  not  greatly  exceeding  the  diurnal 
oscillations  in  health.  Pseudocrises  are  not  infrequent.  They  may  occur 
at  any  period  but  are  more  common  about  the  fifth  or  sixth  day.  They 
are  usually  single,  but  two  or  more  sometimes  occur.  In  the  latter  case  the 
temperature  range  suggests  an  irregular  intermittent.  The  defervescence 
in  so-called  classical  cases  is  by  crisis,  which  occurs  between  the  third  and 
twelfth  days,  very  often  upon  an  uneven  day,  and  commonly  upon  the  fifth 
or  seventh  day.  A  precritical  rise  of  a  degree  or  more  is  not  very  rare. 
The  time  occupied  by  the  crisis  varies  from  two  to  several  hours.  It  is 
accompanied  by  an  abundant  sweat  and  usually  occurs  during  a  deep  and 
prolonged  sleep,  from  which  the  patient  awakes  weak  but  refreshed  and 
comfortable.  The  fall  almost  always  reaches  subnormal  ranges — 96°-97° 
F.  (35.5°-36°  C),  and  may  be  followed  by  a  postcritical  rise  and  sub- 
normal oscillations  for  a  few  days.  In  some  instances  the  crisis  is  inter- 
rupted by  a  rebound — interrupted  crisis — or  it  may  extend  over  twentj^- 
f our  hours — protracted  crisis.  In  delayed  cases  and  in  children  the  deferves- 
cence is  often  by  lysis.  In  fatal  cases  of  the  so-called  sthenic  type  there 
may  be  a  preagonistic  rise  of  temperature  and  in  the  asthenic  cases  an 
abrupt  antemortem  fall  of  several  degrees.  The  crisis  is  sometimes  at- 
tended by  collapse  s^onptoms.  In  the  aged  and  in  drunkards  the  tempera- 
ture is  much  lower.     Afebrile  cases  are  encountered.     Pain. — The  pain 


Fig.  244. — Croupous  pneumonia.     Recovery. 
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luis  all  th(>  characters  of  pleurisy.  It  is  stitch-like  and  lancinating;,  usually 
sev(>re,  aj;<iravatecl  by  ileep  l)reathin«!;  and  coujjh,  and  referred  to  the  region 
of  the  nipple  or  the  infra-axillary  rej^ion  on  the  affected  side.  Occasion- 
ally it  is  referred  to  the  cpi}!;astriuni  or  the  region  of  the  appendix:  an 
important  jxiint  for  the  diagnostician.  In  these  cases  there  is  a  diaphrag- 
matic pleurisy.  In  apex  pneumonia  pain  is  less  constant  and  less  severe 
and  in  central  lesions  it  is  absent.  DY.sPxa':.\. — The  respiration  rate  is 
increased  in  almost  all  cases,  the  masked  pneumonias  of  drunkards  and 
the  aged   and   the  terminal  pneumonias  of  chronic   disea.ses  constituting 
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Fig.  245. — Croupouc  pneumonia. 
Prolonged  febrile  movement,  termi- 
nating by  lysis  on  21st  day  oi  attack. 


Fig.    2-16. — Pneumonia  ;    pseudocrisis, 
5th  day;   crisis  8th  day. 


the  exceptions.  The  pulse-respiration  ratio  may  be  2:1  or  even  1.5:1. 
The  respiration-frequency  ranges  from  30  to  50,  and  in  children  as  high  as 
SO  per  minute  in  cases  that  recover;  in  fatal  cases  it  is  even  more  rapid. 
The  breathing  is  shallow;  the  ancillary  muscles  are  brought  into  play; 
there  is,  in  manj^  cases,  respiratoiy  distress  associated  with  air  hunger  and 
a  characteristic  expiratory  grunt  or  snort.  Cough. — The  early  cough  is 
due  to  pleural  irritation  and  is  short,  hard,  and  dry.  Later  it  becomes 
frequent,  somewhat  paroxysmal,  and  productive.  It  is  attended  -^-ith 
pain,  often  severe  throughout  the  attack.  About  the  time  of  the  crisis,  it 
becomes  easier  and  is  attended  with  free  expectoration.  Terminal  pneu- 
monias and  those  of  the  aged  and  drunkards  are  often  without  cough. 
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Absence  of  cough  is  also  occasionally  observed  in  the  pneumonia  of  infancy. 
Slight  cough  after  the  crisis  is  often  without  significance ;  but  severe  parox- 
ysmal cough  may  be  a  sign  of  pleural  effusion.  Sputum  (see  Part  III, 
page  472,  Vol.  I).  Pitlse. — At  the  onset  the  pulse  is  small,  but  it  soon 
becomes  strong  and  full.  It  is  seldom  dicrotic.  Later  it  becomes  feeble 
and  small.  The  frequency  varies  in  favorable  cases  from  80  to  110.  A 
very  frequent  pulse — 130-140 — is  of  unfavorable  prognostic  import,  but 
less  so  in  children  than  in  adults.  In  feeble  and  aged  persons  the  pulse 
is  small  and  frequent  from  the  onset.  After  the  crisis  the  pulse  remains 
frequent  for  a  time  but  gradually  returns  to  normal.  The  peripheral  blood- 
pressure  during  the  early  days  of  the  attack  shows  Uttle  or  no  change. 
Later  there  is  often  a  progressive  fall.  A  sudden  drop  may  be  the  pre- 
cursor of  death.  In  the  septic  cases  there  is  an  early  fall.  Heart  Sounds. — 
They  are  usually  distinct  and  well-defined.  The  second  pulmonary  sound 
is  accentuated.  With  engorgement  of  the  right  heart  and  incomplete 
systole  of  the  right  ventricle,  the  pulmonaiy  second  sound  becomes  pro- 
gressively fainter.  Great  impairment  of  heart  power  shows  itself  in  heart 
sounds  of  the  fetal  type.  Sudden  collapse  may  occur  early  in  the  disease, 
at  the  crisis,  or  during  convalescence,  and  terminate  in  death.  This  may 
happen  without  warning  in  previously  healthy  persons  with  good  hearts. 
Blood. — ^A  decrease  of  the  red  corpuscles  occurs  at  the  time  of  the  crisis 
but  marked  anaemia  is  not  common.  A  leucocytosis  varying  from  10,000 
to  50,000  per  c.  mm.  is  present  in  most  cases  throughout  the  attack.  It 
disappears  after  the  crisis.  Its  persistence  may  be  the  sign  of  a  complica- 
tion. It  bears  some  ratio  to  the  extent  of  the  pulmonary  exudate.  In 
the  toxic  cases  leucocytosis  may  be  absent,  and  its  absence  in  any  case  is 
an  unfavorable  sign.  The  blood-plaques  and  fibrin  elements  are  increased. 
The  eosinophile  cells  are  decreased.  Pneumococci  can  be  isolated  in 
some  cases.  Digestive  System. — There  is  complete  anorexia.  The 
tongue,  at  first  covered  with  a  thick  white  fur,  becomes  red  and  glazed 
and  in  the  severer  cases  dry  and  brown.  Vomiting  is  frequent  in  children. 
Constipation  is  the  rule.  Meteorism  is  a  troublesome  condition  in  the 
graver  cases.  Fibrinous  exudates  have  been  observed  in  the  mouth  and 
nose  and  other  mucous  surfaces.  Skin. — Herpes  is  very  common — 20-60 
per  cent,  of  the  cases.  It  appears  usually  upon  the  lips  at  the  border  of 
the  mucosa;  less  frequently  upon  the  alee  nasi,  infrequently  upon  the 
genitalia  or  anus,  rarely  upon  the  buttocks.  Slight  cyanosis  may  occur. 
Redness  of  the  cheeks,  and  especially  of  the  cheek  upon  the  affected  side, 
is  very  common.  A  general  erythema  is  encountered  in  rare  cases.  As 
in  all  grave  infections  petechise  may  occur.  Sweating  is  not  common  dur- 
ing the  course  of  the  attack,  but  is  profuse  at  the  crisis.  Nervous  Sys- 
tem.— The  symptoms  referable  to  the  nervous  system  are  not  peculiar  to 
pneumonia  but  are,  in  certain  cases,  of  great  assistance  in  the  diagnosis. 
In  infants  and  young  children  convulsions  may  take  the  place  of  the  initial 
chill.  Headache  is  frequent  and  often  severe.  Insomnia  is  a  troublesome 
symptom,  often  followed  by  delirium.  The  latter  may  be  mild  and  wander- 
ing, becoming  progressively  more  severe,  even  increasing  after  the  crisis. 
In  the  intervals  there  is  marked  mental  confusion.  In  a  group  of  cases  in 
children  the  symptoms  suggest  meningitis,  and  the  actual  condition  is  very 
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often  ovcrlookcMl.  There  are  cases  in  whicli  the  onset  is  marked  by  furi- 
bvind  ninnia.  In  aleoliolie  eases  the  nervous  plienoniena  eUjsely  siinuhitc 
ileliriuni  tremens.  Finally  there  are  eases  characterized  from  the  onset 
by  dulncss  and  stupor,  with  no  chill  and  but  little  fever,  in  which  pulmo- 
nary jiymptonis  are  nearly  or  (juite  absent,  but  grave  depression  and  wan- 
dering delirium  constitute  the  only  manifestations  of  profounil  toxiemia. 
The  true  character  of  such  cases  can  only  be  determined  by  a  systematic 
routine  e.xamination  of  the  chest.  Apex  pneumonia  is  more  frequently 
attended  by  severe  nervous  symptoms.  The  attack  may  be  followed  by 
postfebrile  delusional  insanity,  which  as  a  rule  terminates  in  recovery. 
Ukine. — Tiie  secretion  has  the  usual  characters  of  fever-urine.  Toxic 
albuminuria  is  common.  Later  the  signs  of  an  acute  nephritis  may  be 
present.  Urea  and  uric  acid,  diminished  during  the  attack,  are  greatly 
increased  upon  the  occurrence  of  crisis.  The  chlorides  are  diminished 
or  absent. 

Physical  Examination. — Inspection. — The  attitude  is  variable.  In 
lung  lesions  of  moderate  extent  the  patient  lies  upon  hi?  back  or  upon  the 
affected  side;  in  pneumonia  of  an  entire  lung,  or  double  pneumonia,  he 
usually  prefers  to  be  supported  by  pillows.  The  respiratory  movement 
of  the  affected  side  is  diminished.  In  basal  pneumonia  there  may  be 
increased  movement  over  the  upper  lobe.  The  increased  compensatory 
excursus  on  the  sound  side  is  often  very  conspicuous.  The  frequent  breath- 
ing, the  action  of  the  auxiliary  muscles  of  respiration,  and  the  sudden  mus- 
cular relaxation  in  expiration  are  to  be  noted.  Orthopnoea  may  be  present 
in  severe  cases.  The  affected  side  may  look  larger,  but  the  increase  upon 
actual  measurement  is  trifling. 

The  difference  in  the  expansion  of  the  two  sides  is  ver>^  evident  upon 
palpation.  The  vocal  fremitus  is  greatly  increased  over  the  lesion.  It 
may  be  diminished  or  absent  if  the  exudate  extends  into  the  middle-sized 
bronchi  or  a  plug  of  tenacious  mucus  occludes  a  tube  of  some  size. 

Percussion. — During  the  stage  of  engorgement  the  resonance  is  of 
higher  pitch  and  vesiculotympanitic — Skodaic  resonance.  After  hepati- 
zation has  occurred  percussion  yields  dulness,  which  varies  from  partial 
impairment  of  resonance  with  the  tympanitic  quality,  to  almost  complete 
loss  of  resonance.  Flatness  is  only  present  in  massive  pneumonia  when 
the  fibrinous  exudate  extends  some  distance  into  the  larger  bronchi.  Be- 
yond the  borders  of  the  lesion  percussion  often  yields  Skodaic  resonance. 
As  resolution  takes  place  the  dulness  becomes  less  marked;  the  quality 
becomes  vesiculotympanitic  and  by  degrees  the  normal  pulmonar}'  reso- 
nance is  restored.  A  certain  elevation  of  pitch  and  faint  tympanitic  quality 
may  persist  for  several  weeks.  "Wintrich's  phenomenon  is  sometimes 
present  in  apex  pneumonia.  In  rare  cases  the  percussion  sound  has  an 
amphoric  quality  and  suggests  a  cavity.  In  central  pneumonia  the  symp- 
toms may  be  well  marked  but  percussion  may  fail  to  indicate  the  site  of 
the  exudate  until  it  reaches  the  periphery  of  the  lung,  sometimes  a  period 
of  several  days. 

Auscultation.  —  In  the  stage  of  engorgement  faint  respiratoiy 
sounds.  The  tidal  air  is  not  only  decreased  in  volume,  it  also  ebbs  and 
flows  with  diminished  force.     Then  follow  crepitant  rales,  heard  only  at 
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the  end  of  inspiration — crepitus  indux.  In  the  stage  of  red  hepatization, 
when  dulness  appears,  the  respiration  becomes  bronchial,  at  first  soft 
and  low-pitched,  and  more  distinct  upon  expiration.  Fully  developed  it 
is  high-pitched,  heard  alike  upon  inspiration  and  expiration,  with  an 
interval  of  silence  between  the  inspiratory  and  the  expiratory  sound  and 
often,  especially  in  the  young,  having  a  loud,  snoring  quality.  In  massive 
pneumonias  in  which  the  exudate  fills  the  bronchi  bronchial  breathing 
is  absent.  Upon  resolution  small  mucous  and  crepitant  rales  are  again 
heard — crepitus  redux — and  are  sometimes  followed  by  larger  bronchial 
rales  which  disappear  as  convalescence  advances;  more  frequently  by 
nearly  or  quite  normal  vesicular  breathing.  In  central  pneumonias  the 
auscultatory  like  the  percussion  signs  may  be  absent  for  a  time.  The 
variety  of  bronchophony  known  as  segophony  is  sometimes  present;  but  it 
is  a  sign  of  trifling  importance. 

After  the  diagnosis  is  fully  established  it  is  not  desirable  to  make 
frequent  examinations  of  the  chest.  They  are  exhausting  to  the  patient, 
especially  as  the  crisis  draws  near,  and  in  the  absence  of  some  special 
indication  in  the  symptoms  or  general  condition  should  not  be  repeated 
oftener  than  once  in  three  or  four  days.  In  the  necessary  movements  the 
patient  must  be  carefully  assisted  and  make  as  little  effort  on  his  own 
part  as  possible. 

Complications  and  Sequels. — These  are  not  many.  Pleurisy. — In- 
flammation of  the  pleura  corresponding  to  the  exudate  is  always  present 
when  the  latter  extends  to  the  periphery  of  the  lung.  It  is  usually  fibri- 
nous and  cannot  then  be  regarded  as  a  complication.  When  serofibrinous, 
the  effusion  usually  contains  coarse  fibrin  flakes  and  there  is  much  soft 
fibrinous  deposit.  It  is  often  abundant.  Even  a  moderate  effusion  coming 
on  during  the  stage  of  hepatization  may  cause  urgent  pressure  symptoms. 
A  rare  complication  is  pleural  effusion  upon  the  opposite  side. 

Metapneumonic  Empyema.  — This  complication  is  not  altogether 
infrequent.  Cases  are  sometimes  regarded  as  instances  of  delayed  resolu- 
tion. The  pneumococcus  is  usually  present  early;  the  streptococcus  after- 
wards. The  signs  of  pleural  effusion  may  appear  during  the  attack  or  after 
the  crisis.  In  the  former  case  there  may  be  pressure  symptoms,  as 
dyspnoea,  cardiac  embarrassment,  and  sensations  of  tightness,  together  with 
persistence  of  the  fever.  In  the  latter,  the  temperature  rises  and  becomes 
remittent  or  intermittent  and  there  are  irregular  profuse  sweats,  marked 
anaemia,  leucocytosis,  and  not  rarely  paroxysmal  cough.  The  diagnosis  of 
small  encapsulated  and  interlobar  empyemata  may  often  be  made  with 
confidence  in  cases  in  which  their  precise  location  remains  obscure. 

Pericarditis. — This  compHcation  is  comparatively  infrequent — 5 
per  cent.  It  occurs  chiefly  in  left-sided  or  double  pneumonias.  The  exu- 
date is  usually  fibrinous.  Precordial  pain  may  be  overlooked  in  connection 
with  the  pleurisy,  A  friction  sound  may  be  obscured  by  bronchial  rales. 
The  effusion  may  be  serofibrinous  or  purulent. 

Endocarditis. — Primary  endocarditis  may  occur,  or  a  fresh  attack 
supervene  in  chronic  valvular  disease.  The  malignant  form  is  occasion- 
ally associated  with  meningitis.  The  signs  are  not  constant.  Of  diagnostic 
importance  are  murmurs  which  change  their  quality  or  point  of  maximum 
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intensity,  irregular  f(>ver  with  cliills  and  sweating,  and  signs  of  embolism. 
Tiiero  are  cases  discovered  post  mortem  in  which  no  murmur  has  been 
recognized  tluring  life. 

Thuomhosis. — This  condition  may  occur  during  convalescence.  The 
femoral  vein  is  commonly  afTected.  Embolism  of  the  larger  arteries  is 
very  rare.    Aphasia  is  also  rare.    It  may  occur  with  or  without  hemiplegia. 

Mkningitis  is  a  rare  complication  occurring  during  the  course  of  the 
attack  or  after  the  crisis.  It  has  been  observed  more  frequently  during 
epidemics  of  cerebrospinal  fever.  It  constitutes  a  most  serious  compli- 
cation.    The  pncumococcus  has  been  found  in  the  exudate.     Very  rare 
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Fig.  247. — Pneumonia  followed  by  empyema. 

indeed  are  multiple  neuritis,  myelitis,  and  an  ascending  paralysis  presenting 
the  characters  of  Landry's  paralysis.  Postinfective  insanity  is  rare.  In 
individuals  predisposed  to  neurasthenia  an  attack  of  pneumonia  may 
precipitate  the  outbreak. 

Abdominal  Complications. — Croupous  gastritis  and  colitis  and  acute 
dilatation  of  the  stomach  are  rare.  Appendicitis  may  occur  as  an  intercurrent 
affection.  Epigastric  pain,  which  is  especially  common  in  children,  is  usually 
due  to  diaphragmatic  pleurisy.  It  may  simulate  peritonitis— a  fact  of  im- 
portance in  diagnosis,  since  in  rare  instances  inflammation  of  the  upper 
peritoneum  by  extension  from  the  pleurse  has  been  observed.  The  abdominal 
pain,  if  localized  and  attended  with  shock,  may  suggest  acute  hemorrhagic 
pancreatitis. 
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Jaundice. — Mild  jaundice  is  not  uncommon.  It  develops  early  and  has 
no  bearing  upon  the  prognosis.     A  deep  obstructive  jaundice  may  occur. 

Meteorism. — Abdominal  distention  is  a  common  and  troublesome  symp- 
tom in  the  graver  cases.  It  is  the  manifestation  of  the  action  of  toxins  upon 
the  nerve  supply  of  the  walls  of  the  gut.  By  mechanically  interfering  with 
the  action  of  the  diaphragm  it  adds  to  the  embarrassment  of  the  respiration. 

Other  Complications. — Parotid  bubo  occasional!}^  occurs,  especially 
in  connection  with  endocarditis  of  mahgnant  type.  Middle-ear  disease  is 
common  in  children,  and  polyarthritis  resembling  that  of  rheumatic  fever, 
sometimes  clearly  septic  in  character,  may  occur  during  the  course  of  the 
attack  or  during  the  convalescence. 

Relapse  is  a  rare  event.  It  is  important  not  to  mistake  the  fever  of 
delayed  resolution  or  of  empyema  for  relapse.  An  initial  chill,  high  fever, 
cough,  rusty  sputum,  and  critical  defervescence  would  justify  the  diagnosis 
of  relapse. 

CoNVALESCEXCE  is  commonlv  rapid.  Resolution  does  not  immediately 
occur.  Impaired  resonance  with  the  vesiculotympanitic  quahty  and 
feeble  vesiculobronchial  respiration  may  persist  for  a  fortnight  or  longer. 
Fever  and  a  leucocytosis  after  the  crisis  suggest  delayed  resolution  or 
empyema.  A  sj^stematic  physical  examination  and  the  use  of  the  aspirator 
needle  may  become  necessary.  Persistent  dulness  is  often  due  to  a  greatly 
thickened  pleura. 

Anatomically  the  terminations  of  croupous  pneumonia  are: 

1.  Resolutiox. — The  exudate  undergoes  liquefaction  and  resorp- 
tion. Only  in  small  part  is  it  expectorated.  Complete  restoration  of  the 
lung  gradually  occurs — restitutio  ad  integrvm. 

2.  Delayed  Resolution. — Resolution  is  more  commonly  delayed 
in  pneumonias  of  the  aged  and  in  debiUtated  subjects;  it  may  be  delayed 
also  in  basal  lesions  and  in  previously  robust  persons.  The  crisis  is  followed 
by  an  apparent  convalescence,  but  the  signs  of  local  consolidation  con- 
tinue. From  three  to  five  or  six  weeks  elapse  before  dulness  and  bronchial 
breathing  wholly  disappear.  Complete  recovery  ultimately  follows.  In 
a  second  group  of  cases  the  defervescence  is  by  lysis,  with  irregular,  recur- 
rent fever,  sweating,  rapid  pulse,  slight  cough,  usually  httle  or  no  expec- 
toration, and  impaired  nutrition.  The  condition  simulates  pulmonarj^ 
tuberculosis.  In  the  course  of  four  or  five  weeks,  sometimes  not  until 
two  months  or  more  have  elapsed,  complete  resolution  takes  place  and 
the  patient  regains  his  health. 

3.  Abscess. — Local  infection  with  pyogenic  organisms.  The  abscess 
cavities  are  multiple  and  small  or  they  may  coalesce  and  form  an  extensive 
depot.  Cough  is  paroxysmal  and  accompanied  by  an  abundant  purulent 
expectoration  containing  elastic  fibres,  sometimes  cholesterin  crystals 
and  hsematoidin  crystals.  The  onset  of  the  condition  is  commonly  attended 
with  increased  fever  of  hectic  type  and  other  signs  of  sepsis.  The  differ- 
ential diagnosis  between  a  circumscribed  empyema  with  bronchopulmonaiy 
fistula  and  pulmonary  abscess  rests  largely  upon  the  character  of  the  sputum. 

4.  Gangrene. — Infection  T^ath  saprophytic  bacteria.  The  condition 
ma}^  occur  independently  of  or  in  connection  with  abscess.  The  con- 
dition occurs  mostly  in  persons  debilitated  by  previous  bad  health.     It 
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manifests  itsolf  clinically  \)y  septic  phenomena  and  extreme  jjrostration 
and  by  a  (lisj:;ustin«i,  })enetrutinfi  fetor  of  the  si)utuni  antl  Ijreath. 

").  I''iHK()ii)  Inuuhation. — Defervescence  either  by  crisis  or  lysis 
may  occur,  hut  the  signs  of  consolidation — dulness,  increased  vocal  frem- 
itus, hroiichial  respiration — continue  nnchan,ir:ed.  Occasional  rales  are 
heard.  ('ou<;h  may  be  troublesome,  but  expectoration  is  scanty.  Reso- 
lution does  not  take  ])lace  gradually  as  is  usual,  but  th(>  signs  become  more 
marked  with  contraction  of  the  opposite  side  and  the  gradual  development 
of  chronic  interstitial  pneumonia — fibroid  phthisis.  In  other  cases  the 
fever  n^turns,  the  expectoration  increases,  and  the  course  of  the  case  is 
that  of  a  ra])id  ])ulmonary  consumption — phthisis  florida. 

Clinical  Varieties. — The  clinical  picture  of  croupous  pneumonia  is 
made  up  of  two  essentially  different  groups  of  symptoms,  namely,  those 
due  to  the  local  pulmonary  lesion  and  those  due  to  the  toxaemia.  As  these 
vary  greatly,  it  is  evident  that  the  individual  cases,  while  conforming  to  a 
type,  will  present  differences  which  are  determined  among  other  factors 
l\v  the  relative  preponderance  of  one  or  the  other  of  these  two  symptom- 
groui)s.  Complete  consolidation  of  a  lung  may,  on  the  one  hand,  be  ac- 
companied by  but  trifling  evidences  of  general  infection,  while,  on  the  other 
hand,  severe,  even  fatal,  toxaemia  occasionally  occurs  in  cases  in  which  the 
pulmonary  lesion  is  limited  in  extent.  The  other  factors  are:  1.  Local 
Variations. — (a)  Apex  pneumonia  is  more  common  in  children.  It  is 
frequently  associated  with  marked  cerebral  s3^mptoms  and  may  simulate 
meningitis.  In  the  absence  of  cough  and  sputum  the  pulmonary  lesion 
is  often  overlooked.  Pneumonia  of  the  apex  in  adults  may  be  accompanied 
by  grave  constitutional  symptoms,  (b)  Double  pneumonia  is  attendetl 
with  the  additional  dangers  incident  to  progressive  diminution  of  the 
respiratory  surface.  The  second  lung  is  usually  involved  a  day  or  two 
after  the  first  and  to  a  less  extent.  The  extension  of  the  process  is 
not  attended  by  a  chill,  (c)  Central  Pneumonia. — The  exudate  may  re- 
main circumscribed  about  the  root  of  the  lung  or  in  the  substance  of  a 
lobe  and  not  reach  the  periphery  for  three  or  four  days,  when  the  physical 
signs  may  be  for  the  first  time  detected.  Meanwhile  characteristic  symp- 
toms— chill,  fever,  cough,  and  rusty  sputum — are  present,  but  pain  does 
not  occur  until  the  inflammation  reaches  the  pleura,  (d)  Pneumonia  in 
Emphysematous  Persons. — The  symptoms  are  distinctive,  but,  owing  to 
the  diminished  vascular  supply  and  the  dilatation  of  the  vesicles,  there  is 
not  a  sufficient  quantity  of  fibrinous  exudate  to  give  rise  to  the  signs  of 
consolidation.  Several  days  may  elapse  before  the  site  of  the  lesion  can  be 
detected,  (e)  Massive  Pneumonia. — A  rare  form  in  which  the  fibrinous 
exudate  fills  the  bronchi.  A  lobe  or  the  entire  lung  may  be  involved. 
The  affected  portion  is  converted  into  a  completel\'  airle.ss  mass.  The 
percussion  sound  is  not  dull  but  flat.  Upon  auscultation  neither  rales  nor 
bronchial  respiration  are  heard,  and  vocal  fremitus  is  absent.  The  signs 
closely  simulate  pleural  effusion,  but  adjacent  organs  are  not  displaced. 
(f)  Migratory  Pneumonia. — The  inflammation  creeps  about,  involving  in 
succession  one  lobe  after  another,  resolution,  not  always  complete,  taking 
place  in  turn  as  new  areas  are  affected.  The  migrations  are  not  attended 
by  chills;  fever  continues  and  the  course  of  the  disease  is  much  protracted. 
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2.  The  Intensity  of  the  Process. — (a)  Larval  or  Rudimentary 
Pneumonia. — Mild  cases  occasionally  occur.  The  symptoms  consist  of 
slight  chill,  moderate  rise  of  temperature,  and  cough.  The  pulmonary 
signs  are  obscure.  The  expectoration  is  slight  in  amount  and  not  usually 
rusty.  Herpes  is  common.  The  attack  comes  to  an  end  in  the  course  of 
two  or  three  days.  Its  true  nature  is  often  overlooked,  (b)  Abortive 
Pneumonia. — The  attack  begins  with  a  severe  chill.  The  fever  is  high. 
Pleural  pains,  cough,  rusty  sputum,  herpes,  and  characteristic  physical 
signs  enter  into  a  symptom-complex  which  is  complete.  In  the  course  of 
the  second  or  upon  the  third  day  the  temperature  falls  by  crisis  and  the 
patient  enters  upon  convalescence,  (c)  Intense  Pneumonia;  Sthenic  Pneu- 
monia.— The  adjectives  sthenic  and  asthenic  have  to  a  great  extent  passed 
out  of  use,  but  almost  every  day  one  sees  in  a  large  hospital  service  cases 
of  pneumonia  of  great  severity  but  in  strong  contrast  as  regards  the  char- 
acter of  the  symptoms.  Those  terms  serve  a  useful  purpose  in  this 
connection.  Intense  pneumonia  occurs  in  middle  life,  in  individuals 
previously  in  good  health,  usually  males,  large,  deep-chested,  hard  workers 
in  the  open  air.  The  initial  chill  is  severe  and  prolonged,  the  temperature 
high,  the  pulse  bounding,  the  face  flushed,  chest  pain  very  intense,  the 
breathing  hurried,  cough  frequent,  sputum  hemorrhagic,  the  deUrium 
active,  even  maniacal,  and  the  signs  indicative  of  an  extensive  pulmonary 
inflammation.  These  cases  are  attended  with  especial  danger  to  life, 
(d)  Toxic,  Asthenic  or  So-called  Typhoid  Pneumonia. — This  variety,  equally 
severe  and  even  more  dangerous,  is  in  the  strongest  contrast  to  the  variety 
just  described.  The  ordinary  symptoms  of  pneumonia  may  be  absent  and 
the  pulmonary  lesions  limited.  The  symptoms  are  those  of  profound 
toxfemia.  Early  prostration,  delirium,  jaundice,  meteorism,  and  diarrhoea 
are.  present.  The  hands  and  lips  tremble  and  stupor  alternates  with 
wandering  delirium.  The  condition  is  one  of  pneumococcus  septicaemia 
or  mixed  pneumococcus  and  streptococcus  infection. 

3.  Individual  Tendencies. — (a)  Age. — In  the  new-born  croupous 
pneumonia  is  extremely  rare.  It  is  common  in  infants  and  young  children. 
Convulsions  replace  the  initial  chill.  The  apex  is  not  rarely  involved. 
Cough  is  slight  and  suppressed  or  absent  altogether.  There  is  no  expec- 
toration. Excitement,  jactitation,  boring  of  the  head  into  the  pillows, 
and  high  fever  followed  by  stupor  and  convulsions  suggest  meningitis. 
The  apex  pneumonia  is  often  wholly  overlooked.  Pneumonia  in  the  aged 
usually  develops  insidiously  without  a  distinct  chill.  There  is  little  cough 
and  expectoration.  Fever  is  moderate  and  irregular  and  the  physical  signs 
not  well  defined.  Great  depression,  inability  to  take  nourishment,  mild 
dehrium,  and  a  tendency  to  stupor  are  present,  (b)  Sex. — In  women  at 
the  middle  period  of  life  pneumonia  tends  to  assume  the  toxic  form,  in 
men  the  sthenic  form;  in  infancy  and  old  age  the  course  of  the  disease  is 
the  same  in  males  and  females,  (c)  Pneumonia  in  Alcoholic  Subjects. — Two 
forms  are  to  be  considered — pneumonia  in  steady  drinkers  and  pneumonia 
during  debauch.  In  the  first  the  early  symptoms  do  not  differ  from  those 
of  ordinary  pneumonia.  Delirium  with  tremor  soon  develops,  vomiting 
is  troublesome,  the  circulation  fails,  sleeplessness  is  uncontrollable,  and 
the  signs  of  nephritis  with  ursemic  phenomena  are  common.    In  the  second 
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tlu'  onset  is  insidious,  the  tcinprrnt  hit  hut  slightly  raised,  eou^h,  exptje- 
toration,  and  sputum  trilling  or  wlioll}'  absent,  and  tiie  clinical  pictun;  tiiat 
of  delirium  trenuMis.  Only  by  a  systematic  physical  examination  can  the 
condition  bo  recognized,  (d)  I'neuinonia  in  Chronic  Diseases;  Terminal 
Pnnnnonia. — The  terminal  cNcut  in  many  chronic  diseases,  especially 
pulmonary  tuberculosis,  \alvul:ir  and  myocardial  disease  of  the  h(!art, 
arteriosclerosis,  nephritis,  diabetes,  cancer,  and  diseases  of  the  spinal  cord, 
is  croupous  pneumonia.  The  development  of  this  intercurrent  disease  is 
very  frequently  overlooked,  partly  because  it  is  very  insidious  and  presents 
none  of  its  ordinary  symptoms,  and  partly  because  the  patient  has  reached 
a  point  in  the  progress  of  the  ])i-imary  affection  in  which  a  projx-r  physical 
examination  can  no  longer  be  made.  The  diagnosis  is  frefpiently  made  in 
the  post-mortem  room.  The  intercurrent  pneumonias  of  the  acute  infec- 
tions, &s  enteric  fever,  diphtheria,  and  influenza,  are  not  as  a  rule  due  to 
the  pneumococcus,  but  to  the  specific  organism  of  the  primary  disease 
in  association  with  secondary  invading  bacteria — Streptococcus  pyogenes, 
staphylococcus,  or  the  colon  bacillus. 

4.  Varieties  due  to  Differences  in  the  Determining  Causes. — ■ 
(a)  Contusion  Pneumonia. — Contusion  of  the  chest,  or  violent  bodily 
shock  without  direct  injury  to  the  lung,  may  be  followed  in  the  course  of  a 
clay  or  two  by  the  onset  of  a  well-characterized  croupous  pneumonia,  (b) 
Postoperatire  Pneumonia. — The  cases  probably  do  not  all  belong  to  the 
same  group.  True  croupous  pneumonia  is  much  less  common  than  broncho- 
pneumonia, which  may  be  diffuse  or  pseudolobar.  Croupous  pneumonia 
may  occur  after  operations  of  various  kinds,  irrespective  of  the  anaesthetic 
employed.  Bronchopneumonia  is  common  after  operations  upon  the  mouth 
and  throat,  (c)  Ancesthesia  Pneumonia. — This  variety  is  almost  always 
bronchopneumonia.  In  many  instances  the  lesions  are  so  massed  as  to 
constitute  a  pseudolobar  pneumonia.  The  symptoms  develop  in  the 
course  of  the  first  or  second  day  after  the  operation,  much  more  commonly 
when  ether  has  been  administered  and  the  mouth,  throat,  or  abdomen  has 
been  operated  upon.     It  is  probably  an  aspiration  pneumonia. 

Diagnosis. — Direct. — In  w^elhdeveloped  cases  of  primary  croupous 
pneumonia  the  diagnosis  is  an  easy  matter  and  errors  are  not  often  made. 
The  mistakes  in  diagnosis  occur  mostly  in  the  aberrant  and  intercurrent 
forms  in  which  the  disease  is  latent  and  the  symptoms  masked,  and  are  the 
result  of  neglect  to  carefully  and  S3^stematically  examine  every  patient, 
and  especially  chronic  cases,  upon  the  appearance  of  fresh  local  or  con- 
stitutional symptoms,  however  trifling  they.maj^  appear.  In  certain 
cases  the  general  symptoms  are  indeterminate  but  the  local  phenomena 
decisive,  in  others  the  physical  signs  are  obscure,  but  chill,  fever,  cough, 
and  sputum  are  characteristic.  In  cither  of  these  conditions  the  diagnosis 
is  clear;  still  more  clear  is  it  when  both  symptoms  and  signs  are  present 
and  well  defined. 

Differential  Diagnosis. — 1.  Acute  Pneumonic  Phthisis  (seep.  199). 
2.  Hemorrhagic  Infarct. — There  are  circumscribed  dulness  and  bloody 
sputum.  The  chill  of  pneumonia  does  not  occur;  there  may  be  complete 
absence  of  fever;  the  blood  is  less  thoroughly  admixed  with  the  sputum, 
and  finally  a  condition  capable  of  giving  rise  to  embolism  may  be  dis- 
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covered.     3.  Pulmonary  (Edema. — The  sputum  is  bloody,  but  it  is  also 
thin  and  frothy,  a  condition  only  exceptional  in  pneumonia.     Dulness  is 
not  common  and  when  present  involves  both  bases  posteriorly  and  is  far 
less  strictly  dehmited  than  in  pneumonia.     Both  conditions  may  be  pres- 
ent.    Collateral  oedema — fluxion  oedema — is  common   in   pneumonia  and 
an  inflammatory  oedema  may  develop  at  the  borders  of  the  lesion.     4. 
Bronchopneumonia. — Massed  lesions  of  considerable  extent  or  involving  a 
lobe — pseudolobar   pneumonias  —  are   misleading.     Croupous    pneumonia 
generally  occurs  as  an  acute  process,  attacking  persons  in  previous  good 
health,  or  as  an  intercurrent  specific  disease  in  various  chronic  affections, 
whereas  bronchopneumonia  is  mostly  an  affection  secondary  to  some  acute 
specific  fever,  as  measles  or  other  condition  in  which  the  aspiration  of 
infectious  matter  from  the  mouth  or  throat  takes  place.     Croupous  pneu- 
monia is  furthermore  an  acute,  short,  well-characterized  disease,  beginning 
abruptly  with  a  chill  and  terminating  by  crisis,  while  bronchopneumonia 
comes  on  gradually  or  abruptly  with  temperature  rise  but  without  chill, 
continues  indefinitely,  and  terminates  in  favorable  cases  by  lysis.    In  the 
cases  in  which  the  cliagnosis  is  uncertain,  sputum  is  often  absent,  but,  as 
a  rule,  to  which,  however,  there  are  exceptions,  when  present  it  is  rusty 
and  viscid  in  croupous  pneumonia  and  mucopurulent  in  bronchopneumonia. 
5.  Pleural  Effvsion. — This  question  of  diagnosis  is  of  daily  occurrence  at 
the  bedside  and  demands  special  consideration   (see  p.  504).     6.  Menin- 
gitis.— Doubts  arise  in  some  cases  of  apex  pneumonia,  especially  in  chil- 
dren.    A  knowledge  that  the  pulmonary  lesions  are   often  masked  will 
remind  the  practitioner  that  in  every  case  in  which  meningeal  symptoms 
are  present  the  lungs  and  heart  are  to  be  particularly  examined.    7.  Enteric 
Fever. — ^There  are  two  principal  sources  of  error.     Patients  suffering  with 
toxic  pneumonia  or  the  asthenic  form  of  the  disease  present  septic  symp- 
toms identical  with  those  of  enteric  fever  with  mixed  infection.     Clinically, 
in  the  absence  of  a  satisfactory  anamnesis  the  diagnosis  is  often  obscure. 
A  positive  agglutination  with  the  Widal  test  is  mostly  conclusive.    Excep- 
tionally the  patient  may  have  passed  through  enteric  fever  some  weeks  or 
months  before.    To  this  condition  the  term  typhoid  pneumonia  is  frequently 
applied.     This  unfortunate  term  is  also  used  to  designate  cases  of  enteric 
fever  in  which  bronchopneumonia — inhalation  pneumonia — has  arisen  as  an 
intercurrent  condition.    Much  less  common  are  cases  of  enteric  fever  which 
begin  with  the  symptoms  and  soon  develop  the  signs  of  pneumonia— pneit- 
motyphus.    The  diagnosis  cannot  be  made  with  precision  until  the  eruption 
and  splenic  tumor  appear  or  a  positive  result  follows  the  agglutination  test. 
Prognosis. — Croupous    pneumonia,   taking    all    cases   together,  is  an 
extremely  fatal  disease.     The  statistics  are  unrehable.     When  the  facts 
in  the  natural  history  of  this  disease  are  considered  it  appears  probable 
that  the  mortality,  according  to  hospital  statistics,  is  too  high;    according 
to  the  impressions  of  physicians  in  private  practice,  too  low.     Especiahy 
misleading  are  the  figures  collected  to  support  the  efhcacy  of  certain  methods 
of  treatment.     It  is  necessary  to  be  exphcit.     The  clinical  varieties  are  to 
be  considered.     Apex  pneumonia  is  more  hable  to  be  associated  with  ner- 
vous symptoms  and  grave  toxaemia.     Double  pneumonia  is  attended  with 
increasing  circumscription  of  the  respiratory  surface  and  stress  upon  the 
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right  heart,  as  well  as  hy  a  more  intense  toxu'iiiia.  Tii  (he  iiiij:;rat(ji-y  f(jrni 
there  is  increased  ilanj^er  from  tlie  prohjii^ation  of  llie  active  disease.  As 
regards  tlie  intensity  of  the  process,  the  powers  of  resistance  of  the  indi- 
vichial  i^hiy  an  important  ])art.  On  the  one  hand  robust  and  previouHly 
healthy  persons,  free  from  ah'oliohsm,  perisli  in  ti  few  tUiys,  wliile  in(HvidualH 
of  feebk'  constitution  recover  from  an  apparently  hoi)eless  attack.  The 
toxic  ea.ses  are  mostly  fatal.  Nevertheless  the  better  the  previous  health, 
the  more  favorable  the  outlook.  That  wholly  unknown  influence  called 
by  the  older  writers  the  epichmiic  constitution  is  far  from  being  unim- 
portant. The  mortality  varies  in  difTerent  years  in  the  same  locality 
between  5  and  30  pen-  cent.,  and  without  discoverable  cause  there  are  alter- 
nating series  of  favorable  and  unfavorable  cases.  The  mortahty  in  house 
epidemics  and  institutions  is  high.  Negroes  in  the  United  States  show 
an  increased  mortality.  The  death-rate  is  distinctly  higher  in  the  southern 
than  in  the  northern  states  of  our  country.  In  high  altitudes  the  prognosis 
is  extremely  unfavorable.  The  question  of  diagnosis  has  a  distinct  bearing 
upon  the  statistics.  The  pneumonias  of  infancy  and  old  age,  secondary 
pneumonias,  and  terminal  pneumonias  are  very  often  not  recognized.  In 
infants  bronchopneumonia  is  frequently  mistaken  for  croupous  pneumonia 
or  the  latter  for  meningitis.  In  the  aged,  pneumonia  frequently  causes 
death  without  characteristic  or  even  suggestive  symptoms.  Insidiously 
developing  intercurrent  pneumonias  may  be  wholly  overlooked  and  the 
fatal  issue  ascribed  to  the  primary  disease.  Certainly  this  is  true  of 
terminal  pneumonias — a  fact  which  accounts  for  the  discrepancy  in  the 
death-rate  from  pneumonia  as  reported  from  the  wards  and  upon  the 
protocols  of  the  post-mortem  room.  It  is  easy  to  overlook  pneumonia 
in  a  patient  dying  in  the  ward  of  a  chronic  disease;  impossible  to  do  so 
upon  the  autopsy  table. 

Statistics,  to  be  of  value,  especially  to  be  of  value  in  determining  the 
relative  efficacy  of  different  plans  of  treatment,  must  be  based  upon  large 
numbers  of  cases  analyzed  wdth  reference  to  all  the  factors  which  influence 
the  result  of  the  attack  in  individual  instances.  In  hospitals  the  mortality 
ranges  from  20  to  40  per  cent.  In  the  Pennsylvania  Hospital,  of  943  cases 
entered  as  pneumonia  in  seven  years,  198  or  21  per  cent.  died.  In  the 
German  Hospital,  of  407  cases  treated  during  ten  years  108  died,  a  mor- 
tality of  2G.5  per  cent.  The  mortality  in  private  practice  varies  according 
to  different  observers  from  3  or  4  to  20  per  cent.  The  series  of  cases  in 
private  practice  are  usuallj^  too  small  to  be  of  statistical  value. 

Among  the  circumstances  which  bear  upon  the  prognosis  in  indi- 
vidual cases  are  the  following:  Under  one  year  the  death-rate  is  much 
higher  than  between  two  and  twelve.  Adolescents  and  healthy  young 
adults  bear  pneumonia  well.  The  death-rate  is  very  low  among  recruits 
and  young  soldiers,  picked  men  living  a  regular  life  in  well-constructed 
barracks.  After  sixt}',  75  per  cent,  die;  yet  remarkable  recoveries  occur. 
I  have  now  under  observation  a  lady  aged  99  who-  has  twice  had  well-char- 
acterized croupous  pneumonia  since  her  eightieth  year.  Women  bear 
pneumonia  comparatively  badly.  When  it  occurs  during  pregnancy  there 
is  danger  of  abortion  or  premature  labor,  but  the  danger  is  not  so  great 
as  it  was  at  one  time  thought  to  be.    In  those  Dreviously  ill  with,  chronic 
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disease,  the  obese,  and  especially  in  those  habitually  given  to  drink,  pneu- 
monia is  especially  dangerous.  In  such  cases  also  astonishing  recoveries 
occasionally  take  place.  The  outlook  is  also  grave  in  gouty  persons  and 
those  suffering  from  emphysema.  Complications  add  greatly  to  the  grav- 
ity of  the  cases.  Pneumococcus  meningitis  may  be  regarded  as  a  fatal 
disease ;  endocarditis  is  usually  of  the  malignant  type ;  septic  phenomena, 
whether  due  to  the  toxaemia  of  the  primary  infection  or  to  secondary 
infection,  are  ominous.     A  low  leucocyte  count  is  unfavorable. 

Cole's  statistics  (1917)  "indicate  that  the  cases  due  to  Type  I  and 
Type  II  are  of  average  severity,  the  mortality  being  from  25  to  30  per 
cent.;  those  due  to  Type  III  are  severe,  one-half  or  more  of  the  patients 
dying,  while  the  cases  due  t6  organisms  of  Group  IV  are  milder  and  the 
mortality  is  usually  not  more  than  10  to  15  per  cent." 

Death  is  commonly  caused  by  the  action  of  the  toxins  upon  the  vaso- 
motor centres  with  progressive  lowering  of  the  blood-pressure;  sometimes 
by  acidosis.  In  many  cases  over-distention  of  the  right  heart  is  at  fault. 
Sudden  oedema  of  the  lungs  frequently  precedes  the  fatal  event. 

XVI.    CEREBROSPINAL  FEVER. 

Epidemic   Cerebrospinal  Meningitis. 

Definition. — An  acute,  infectious,  epidemic  disease  caused  by  the 
Diplococcus  intracellularis  meningitidis,  characterized  clinically  by  sudden 
onset,  with  headache,  vomiting,  and  painful  contraction  of  the  muscles 
of  the  back  of  the  neck,  irregular  fever,  profound  nervous  symptoms,  rapid 
course,  and  high  death-rate ;  anatomically,  by  inflammation  of  the  meninges 
of  the  brain  and  cord. 

Etiology. — Predisposing  Influences. — Climate  appears  to  have  little 
influence   as   a   predisposing   factor.     Outbreaks   are   more   common   and 

extensive  in  the  winter  and  spring  than 
in  the  warm  seasons  of  the  year. 
Densely  populated  cities  and  sparsely 
settled  agricultural  regions  are  alike 
subject  to  its  prevalence.  Damp,  over- 
crowded, and  unclean  habitations  favor 
its  spread,  and  persons  living  on  the 
ground  floor  are  especially  apt  to  suffer. 
Individuals  of  all  occupations  and  pro- 
fessions are  liable  to  this  disease.  Mili- 
tary life  involves  a  special  liability. 
Ajnong  adults  the  proportion  of  males 
attacked  is  greater  than  that  of  females. 
Among  children  the  number  of  males 
and  females  is  about  equal. 

Cerebrospinal  fever  is  especially  a 
disease  of  children  and  young  adults. 
After  40  it  is  uncommon,  though  the  diagnosis  has  been  verified  post  mortem 
in  individuals  over  70. 

Exciting  Cause. — Diplococcus  intracellularis  meningitidis;  meningo- 
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coeeus.  'I'liis  ()i-«^aiiisiii  is  I'omul  in  flic  lliiid  olitiiiiicd  hy  limihiir  iJiiiictiu'c 
a!i(l  in  tlu'  nu'iiiiiu't'iil  cxiulatt'.  'I'lio  ci'rt'hiMtspiiial  Iliiid  is  usually  more  or 
less  turhiil,  soiiu'tiinrs  very  turbid,  espeeially  early  iii  the  course  of  the 
attack.  While  turbidity  of  the  spinal  iluid  is  of  dia^'nostic  importance, 
its  limpidity  does  not  constitute  a  ne^'ative.  si'^'n,  and  in  either  ease  cultures 
are  necessary  to  the  diagnosis.  'I'he  diplocoecus  is  ahnost  constantly 
confined  to  the  interior  of  the  polynuclear  leucocytes.  It  is  invariably 
present  in  the  lesions  of  the  disease.  ]\lixed  infections  are  not  uncommon. 
Cerebrospinal  fever  is  not  contagious  in  the  sense  in  which  we  use 
the  term  in  speaking-  of  smallpox,  scarlet  fever,  and  ty[)hus.  The  definite 
micro-organism  which  causes  it  is,  in  the  majority  of  instances,  confined 
to  the  meninges  of  the  brain  and  cord,  with  little  or  no  opportunity  of 
transmission  to  other  individuals.  In  cases  in  which  there  are  lesions 
in  .the  lungs,  ears,  and  nose,  however,  infection  of  neigh1)oring  objects  or 
persons  may  readily  take  place.  "The  presence  of  sporadic  cases  is  of 
importance  in  the  occurrence  of  epidemics.  The  Diplocoecus  intracellu- 
laris  is  an  organism  of  feeble  vitality;  it  dies  out  easily  on  exposure  to 
drying  and  light  and  is  incapable  of  a  saprophytic  existence.  In  the  ab- 
sence of  intervening  infections,  it  would  be  impossible  for  the  period  of 
epidemics  to  be  bridged  over.  Not  only  this,  but  there  is  evidence  that 
this  organism  may  even  live  as  an  inhabitant  on  the  nonual  mucous 
membrane. ' '     ( Councilman. ) 

In  most  cases  the  attack  is  followed  by  lasting  immunity. 
Symptoms  of  the  Ordinary  Forms.  —  Cerebrospinal  fever  presents  a 
great  diversity  of  symptoms  in  ditt'erent  cases.  No  other  acute  disease 
appears  in  such  various  guises.  Stille  has  well  called  it  a  "chameleon-like 
disorder."  The  period  of  incubation  is  unknown.  Prodromes  are  rare. 
When  present  they  consist  of  headache,  dragging  muscular  pains,  vertigo, 
and  a  sense  of  fatigue.  The  onset  of  the  attack  is  usually  abrupt.  It  is 
marked  by  a  chill,  agonizing  headache,  nausea,  and  vomiting.  In  some 
cases  headache  is  not  a  conspicuous  symptom.  There  is  vertigo,  and  the 
patient  acts  like  a  drunken  man.  Herrick  in  a  recent  study  of  208  eases 
at  Camp  Jackson  lays  especial  stress  upon  the  fact  that  the  meningitis 
is  preceded  by  the  symptoms  of  generalized  infection  lasting  from  a  few 
hours  to  two  or  three  days.  Dragging  pains  in  the  neck  spread  along 
the  spine  and  into  the  extremities  and  are  followed  by  motor  sjinptoms 
which  progressively  develop.  These  consist  of  tetanoid  stiffness  of  the  spinal 
muscles,  great  pain  on  attempting  to  bend  the  head  forward  or  to  turn 
it  from  side  to  side  and  awkwardness  and  ditfieulty  in  movements  of  the 
extremities.  Strabismus,  inequality  of  the  pupils,  and  palsies  of  the  facial 
muscles  are  common.  In  the  course  of  a  little  time  opisthotonos  develops, 
the  head  is  drawn  back,  the  spine  curved,  the  forearms  fixed  on  the  arms 
and  the  legs  on  the  thighs.  ^luscular  cramps  and  spasmodic  twitchings 
occur  and  in  young  children  general  convulsions.  Hemiplegia  has  been 
frequently  obser^-ed.  Paraplegia  may  also  occur.  Paralysis  may  develop 
during  the  course  of  the  attack  and  disappear  shortly  or  persist  for  some 
time.  The  sensory  symptoms  consist  of  headache,  Avhich  may  be  sharp, 
lancinating  or  boring,  and  is  commonly  referred  to  the  back  of  the  head; 
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sometimes  it  is  felt  as  a  constricting  band;  pain  in  the  back  of  the  neck 
and  in  the  lumbar  and  epigastric  region  and  general  hyperaesthesia,  most 
marked  in  the  face  and  neck.  Photophobia,  intolerance  of  sounds,  ringing 
in  the  ear^,  and  vertigo,  occur.  The  patient  is  restless  and  distressed.  His 
face  is  seldom  flushed,  usually  pale,  and  slightly  cyanotic.  In  children  there 
is  great  irritability.  Delirium  occurs  early  and  may  be  active,  even 
maniacal,  or  of  a  busy,  wandering  type.  After  a  time  it  passes  into  somno- 
lence or  stupor,  which  may  be  still  attended  by  more  or  less  restlessness.  In 
the  worst  cases  stupor  deepens  to  coma.  The  tongue  is  at  first  slightly  cov- 
ered with  a  whitish  fur.  In  conditions  of  great  depression  it  becomes  dry 
and  brown  and  sordes  collect.  Taste  is  lost  and  the  patient  refuses  food; 
nevertheless  the  vomiting  persists.  Constipation  is  commonly  present 
throughout  the  sickness.  Toward  the  end  of  the  attack  diarrhoea  and 
involuntary  discharges  may  take  place.  Enlargement  of  the  spleen 
may  be  made  out.  The  fever  is  generally  moderate,  very  irregular,  and 
does  not  observe  a,  typical  course.  There  are  frequent  remissions.  It  may 
be  slight  or  absent  altogether.  On  the  other  hand,  the  temperature  may 
reach  105°  or  106°  F.  (40.5°-41.1°  C).  It  may  abruptly  rise  before  death. 
The  fever,  even  when  intense,  may  be  of  short  duration.  There  is  no  con- 
stant relation  between  the  intensity  of  the  febrile  movement  and  the  severity 
of  the  other  symptoms.  Defervescence  may  take  place  without  improvement 
in  other  respects,  and  severe  nervous  symptoms  may  persist  for  weeks  after 
the  temperature  has  fallen  to  normal  or  subnormal  ranges.  Many  of  the 
cases  show  a  temperature  range  of  irregularly  remittent  type.  In  the 
milder  cases  the  temperature  is  sometimes  distinctly  intermittent.  The  sub- 
febrile  temperatures  are  sometimes  broken  by  rapid  and  transient  elevations. 
The  pulse  is  also  irregular.  There  is  no  constant  correspondence  between 
the  pulse  and  temperature.  It  may  be  soft  and  weak,  even  slower  than  in 
health,  and  is  often  intermittent  and  arrhythmic.     Abrupt  changes  in  the 

force  and  frequency  of  the  pulse  are 
common.  Change  in  the  frequency  from 
80  to  100  has  been  observed  in  the  course 
of  a  minute.  The  rhythm  of  the  respi- 
ration may  be  disturbed  and  Cheyne- 
Stokes  breathing  may  occur. 

A  polymorphonuclear  leueocytosis 
is  present  throughout  the  disease,  dimin- 
ishing toward  the  end  of  the  attack  in 
cases  which  recover. 

Lesions  of  the  skin  are  common.  To 
their  prominence  is  due  the  old  name  of 
sported  fever.  They  vary  greatly  in  dif- 
ferent epidemics.  In  many  cases  they 
are  absent  altogether.  They  are  often 
polymorphous.  Herpes  is  far  more  com- 
mon than  any  other  eruption.  It  usually 
appears  on  the  lips  and  nose,  but  may  involve  other  parts  of  the  face  or 
body  and  may  vary  from  a  crop  of  a  few  fine  vesicles  to  an  abundant  erup- 
tion of  large  vesicles. 


Fig.  249. — Petechial  eruption;  epidemic  cere- 
brospinal meningitis. — Royer. 
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A  petechial  rash  resembling  flea-bites  is  frequently  observed,  and  in  some 
instani-cs  extensive  hemorrhagic  areas  develop  in  the  skin.  These  lesions 
are  disiributetl  over  the  whole  surface,  but  particularly  about  the  knees 
and  elbows.  In  some  cases  the  rash  is  abunihint  and  develops  with  great 
rapidity.  Patches  of  erythema,  dusky  mottlings,  and  rose  spots  disap- 
pearing on  pressure,  like  the  rash  of  enteric  fever,  have  been  observed. 
Among  the  rarer  cutaneous  manifestations  are  urticaria,  erythema  nodosum, 
pemphigus,  and  gangrene.  Tiie  urine  is,  as  a  rule,  increased.  It  may  be 
much  increased  even  with  high  temperature.  The  reaction  is  usually  acid. 
Albumin  is  frequently  present.  There  is  a  special  form  of  cerebrospinal 
fever  ciiaracterized  by  symptoms  of  an  acute  nephritis  and  corresponding 
to  the  renal  form  of  enteric  fever.  Glycosuria  occasionally  occurs,  and  in 
malignant  cases  ha?maturia  has  been  observed.  Retention  of  urine  is 
common  in  the  graver  cases.  Polyuria  is  frequent  in  children,  and  in  some 
cases  has  persisted  for  years  after  convalescence. 

The  eye  lesions  are  referable  to  three  causes:  First,  neuritis,  due  to 
the  involvement  of  the  nerve  in  the  exudate  at  the  base  without  extension 
of  the  inflammatory  process  to  either  the  orbit  or  the  eye.  This  condition 
may  affect  the  oculomotor  and  the  optic  nerve.  Second,  inflammation 
from  the  meninges  may  extend  directly  into  the  eye  along  the  pia-arach- 
noid  of  the  optic  nerve,  causing  purulent  choroido-iritis  and  in  very  rare 
instances  suppuration  in  the  orbit.  Keratitis  may  arise  in  consequence  of 
an  extension  of  the  inflammation  from  the  iris  and  ciliary  region.  The 
third  cause  is  neuritis  of  the  fifth  nerve,  with  loss  of  sensation  and  keratitis 
and  purulent  conjunctivitis.  Symptoms  relating  to  the  auditory  apparatus 
are  common.  The  auditory  nerve  is  swollen  and  surrounded  by  the  exudate. 
Extensive  degeneration  of  the  nerve-fibres  is  frequently  found,  being  most 
marked  in  the  chronic  cases.  The  abortive  form  of  epidemic  cerebrospinal 
meningitis  is  the  cause  of  many  cases  of  early  acquired  deafness.  Deafness 
is  frequently  due  to  disease  of  the  labyrinth.  Otitis  media  and  mastoid 
disease  occur.  The  diplococci  are  found  in  the  pus-cells.  Coryza  has  been 
frequently  observed  in  the  course  of  the  attack.  Weigert  first  advanced 
the  opinion  that  in  meningitis  the  nose  forms  the  portal  of  entry  for  the 
infectious  organisms.  It  may  be,  however,  that  their  presence  is  due  to  an 
extension  from  the  brain  and  not  to  primary  invasion.  Epistaxis  also  occurs. 
The  wasting  in  severe  cases  is  rapid  and  extreme.  An  early,  sudden,  and 
great  loss  of  strength  is  a  frequent  and  prominent  condition  in  this  disease. 

The  symptoms  may  be  divided  into  those  due  to  the  inflammatory 
lesions  of  the  cerebrospinal  organs  and  those  due  to  a  general  infection.  In 
the  malignant  cases  both  these  groups  of  symptoms  are  of  overwhelming 
severity.  In  the  mild  cases  the  nervous  symptoms  are  predominant.  The 
foregoing  symptoms  indicate  the  nature  and  severity  of  the  disease  in  its 
ordinary  form. 

Anomalous  Forms. -r-1.  Maligxaxt  (Meningitis  Cerebrospinalis  Epi- 
demica  Siderans). — The  patient  is  struck  down  without  warning  and  speed- 
ily falls  into  a  state  of  collapse.  A  violent  chill  is  followed  by  cyanosis, 
coldness  of  the  surface,  profuse  perspiration,  intense  headache  which  alter- 
nates with  drowsiness,  and  brief  delirium  followed  by  unconsciousness. 
There  mav  be  contraction  of  the  neck.  Respiration  is  slow  and  labored: 
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the  pulse  rapid  and  feeble;  the  urine  scanty  and  loaded  with  albumin. 
Purpuric  blotches  appear  on  the  surface.  Cases  of  this  kind  have  occurred 
m  many  epidemics  and  with  greatest  frequency  at  the  beginning  of  the 
outbreak.  They  may  occur  sporadically.  Death  may  ensue  in  the  course 
of  a  few  hours.  2.  Abortive  (Meningitis  Cerehrospinalis  Epidemica  Abor- 
tiva). — The  onset  of  the  attack  is  severe.  In  the  course  of  a  few  days  the 
symptoms  subside  and  convalescence  is  rapid.  3.  Mild  (Meningitis  Cere- 
hrospinalis Epidemica  Amhulans). — Patients  complain  of  headache,  stiffness 
in  the  neck  and  spine,  and  malaise.  Vomiting  occurs.  Fever  is,  as  a  rule, 
absent.  Cases  of  this  kind  can  only  be  recognized  in  the  light  of  a  prevail- 
ing epidemic.  4.  Ixteemittext  (Meningitis  Cerehrospinalis  Epidemica 
Intermittens). — This  form  is  common.  Not  only  the  fever,  but  other  symp- 
toms of  the  disease  show  extraordinary  exacerbations  and  remissions,  which 
may  be  repeated  at  intervals  of  twenty-four  or  forty-eight  hours.  These 
cases  may  be  due  to  successive  involvement  of  areas  of  the  meninges  or  to 
fresh  growths  of  the  organisms.  They  rarely  present  the  well-marked 
periodicity  of  the  malarious  diseases.     5.  Chronic    (Meningitis  Cerehro- 


erebro~pinal  fever;  .53d  day  of  the  attack. — Pennsylvania  Ho.=pita'.. 


spinalis  Epidemica  Chronica). — Cases  of  this  form  occur  in  all  epidemics. 
The  disease  lasts,  with  numerous  complications,  remissions,  and  exacerba- 
tions, for  several  weeks  or  in  some  instances  for  five  or  six  months.  Emaci- 
ation is  extreme.  The  symptoms  may  be  due  to  the  persistence  of  conditions 
left  by  the  acute  attack,  such  as  chronic  hydrocephalus  or  abscess  of  the 
brain,  or  general  neuritis. 

Complications  and  Sequels — Among  the  complications  and  sequels 
are  pleurisy,  endocarditis,  and  pericarditis.  Bronchial  catarrh  and  degluti- 
tion pneumonia  are  very  common.  Croupous  pneumonia  has  been  common 
in  some  of  the  epidemics.  It  occurs  more  frequently  at  the  close  than  at 
the  beginning  of  an  epidemic.  AVhether  cases  of  pneumonia  reported  in 
connection  with  epidemic  meningitis  have  been  cases  of  true  croupous 
pneumonia  or  cases  of  meningococcus  pneumonia  is  uncertain.  Arthritis, 
commonly  slight,  but  in  rare  instances  suppurative,  has  been  noted.  The 
wrist-joints  are  most  commonly  involved.  Swelling  of  the  parotid  glands 
is  an  occasional  accident  of  the  disease.  It  may  be  slight  or  may  run  on  to 
suppuration — parotid  huho.  Intestinal  catarrh  may  occur  as  a  complica- 
tion. Malarial  and  enteric  fever,  and  measles,  scarlet  fever,  and  cholera 
have  been  encountered  as  intercurrent  affections. 
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The  convalescence  is  in'op;iilnr  and  uncertain.  After  severe  cases  it  is 
apt  to  be  tardy.     Relapses  are  not  uiiconinion  and  are  often  fatal. 

Among  the  more  important  sequels  are  prolonged  deliility  and  ema- 
ciation, palsies  and  various  forms  of  paralysis,  impairment  of  intelligence 
in  consecpicnce  of  chronic  meningitis  and  chronic  hydrocephalus,  espe- 
cially in  chiklren,  and  more  or  less  complete  deafness  and  loss  of  vision. 
General  motor  weakness  and  paralysis  of  individual  cranial  nerves  or  of 
the  lower  extremities  may  persist  for  a  long  time.  They  depend  on  lesions 
of  the  brain  or  spinal  cord,  or  pressure  exerted  by  extensive  organized 
inflammatory  exudate,  or  on  peripheral  neuritis. 

Meoingismus. — This  term  is  used  to  indicate  a  group  of  symptoms 
suggestive  of  meningitis  in  cases  in  which  recovery  usually  takes  place 
rapidly  and  completely  or  in  which  after  death  the  lesions  of  meningitis 
are  not  found.  The  fluid  obtained  by  lumbar  puncture  is  normal  and  free 
from  organisms.  It  has  been  observed  in  various  febrile  infections,  espe- 
cially in  children.  The  initial  sj-mptoms  are  frequently  severe  and  the 
early  differential  diagnosis  sometimes  impossible. 

Diagnosis. — Direct  Diagnosis. — The  recognition  of  cerebrospinal 
fever  by  ordinary  clinical  methods  is  a  matter  of  difficulty  in  sporadic 
cases  and  at  the  beginning  of  outbreaks.  The  diagnosis  of  any  form  of 
meningitis  is  occasionally  obscure.  Sudden  onset,  chill,  fever,  vomiting, 
delirium,  tremor,  and  painful  rigidity  of  the  back  of  the  neck  may  occur 
in  pneumonia,  the  malignant  form  of  variola,  typhus,  and  especially  in  the 
cerebrospinal  form  of  enteric  fever.  Kernig's  sign  is  found  to  be  present 
in  SO  to  90  per  cent,  of  the  cases  of  meningitis  and  only  exceptionally  pres- 
ent in  other  diseases.  This  test  is  often  attended  by  evident  pain  on  the 
part  of  the  patient.    Brudzinski's  sign  is  common. 

If  meningitis  be  present  there  is  usually  no  great  difficulty  in  recogniz- 
ing cerebrospinal  fever  during  an  epidemic.  The  ordinary  and  anomalous 
forms  alike  show  a  sAnnptom-eomplex  that  in  the  course  of  a  little  time  is 
distinctive.  In  sporadic  and  atypical  cases  lumbar  puncture  should  be 
performed.  If  carried  out  early  in 
the  attack,  at  the  time  when  the 
diagnosis  is  often  as  important 
as  it  is  difficult,  the  result  is  com- 
monly conclusive. 

Lumbar  Puncture  (Quincke). 
— The  operation  is  devoid  of  danger 
and  can  be  performed  without  gen- 
eral anaesthesia.  Freezing  of  the 
skin  may  be  dispensed  with,  as  it 
is  as  painful  as  the  puncture  and 
causes  unnecessary  delay.  In  chil- 
dren excitement  may  be  avoided 
by  a  few  whiffs  of  chloroform. 
Surgical  antisepsis  is  to  be  strictly 
observed.  Suitable  pointed  cannulas  are  sold  in  the  shops.  A  small 
aspirator  needle  may  be  used.  The  instrument  is  introduced  into  the 
subarachnoid  space  between  the  fourth  and  fifth  lumbar  vertebrae.     The 
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Kemig's   sipn  in  epidemic  cerebrospinal 

meningitis. — Koyer. 
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point  of  entrance  may  be  determined  by  drawing  a  line  connecting  the 
highest  points  of  the  crest  of  the  ilium  posteriorly.  This  line  passes  over 
the  spine  of  the  fourth  lumbar  vertebra.  The  point  of  entrance  is  about 
one  centimetre  below  and  one  centimetre  to  the  right  of  the  intersection 
of  the  transverse  line  and  the  median  line.  Some  prefer  the  third  lumbar 
interspace.  The  patient  should  lie  upon  the  right  side,  the  spine  being 
strongly  bowed,  the  thighs  and  knees  flexed,  and  the  left  shoulder  drawn 
forward.  The  thumb  of  the  left  hand  being  used  as  a  guide,  the  needle  is 
thrust  with  a  rotary  movement  in-  an  upward  and  inward  direction  to  a 
depth  varying,  according  to  the  age  of  the  patient  and  the  thickness  of  the 
tissues,  from  about  two  and  a  half  centimetres  in  infants  to  betw.een  four 
and  six  centimetres  in  adults.  The  fluid  runs  drop  by  drop  or  in  a  stream, 
the  normal  pressure  being  about  120  mm.  of  water.  In  meningitis  the 
pressure  may  reach  250-300  mm.  Normal  fluid  is  clear  and  limpid,  but 
no  conclusions  can  be  reached  without  careful  laboratory  investigation, 
including,  in  doubtful  cases,  the  inoculation  of  a  guinea-pig. 

If  the  patient  has  meningitis  the  fluid  withdrawn  is,  as  a  rule,  but 
not  invariably,  more  or  less  cloudy;  if  cerebrospinal  fever,  it  contains 
polymorphonuclear  leucocytes  with  intracellular  meningococci,  and  the 
Diplococcus  intracellularis  meningitidis — ^meningococcus — ^will  be  found  on 
direct  microscopic  examination  or  in  cultures.  Positive  conclusions  can 
only  be  drawn  from  positive  results.  When  the  result  is  negative  the 
operation  must  be  repeated. 

Differential  Diagnosis. — 1.  Pneumococcus  Meningitis. — This  may 
occur  alone  or  in  connection  with  croupous  pneumonia.  The  pulmonary 
lesion  may  be  latent.  ,  Symptoms  indicating  extensive  infection  of  the 
meninges,  of  the  cord  akd  spinal  roots,  and  extension  of  the  infective  proc- 
ess along  the  cranial  serves  are  less  marked  or  absent  altogether.  Con- 
traction of  the  muscles  of  the  neck  may  be  absent,  delirium  and  coma  are 
present  and  occur  early,  and  this  form  of  meningitis  is  fatal,  while  cases 
of  the  epidemic  form  may  recover. 

2.  Streptococcus  Meningitis. — This  form  is  secondary  to  infection 
elsewhere.  Fracture  of  the  skull,  especially  fracture  of  the  base,  local 
abscess  formation,  acute  endocarditis,  erysipelas  of  the  face  and  scalp, 
otitis  media  with  extension  to  the  mastoid  or  the  meninges  are  forms  of 
primary  infection.  Opisthotonos  is  neither  common  nor  well  developed. 
The  symptoms  develop  slowly  and  are  often  for  a  time  obscure.  The 
association  of  painful  rigidity,  intense  headache,  and  vomiting  is  not  con- 
spicuous.    Eye  symptoms  are  common. 

3.  Tuberculous  Meningitis. — This,  perhaps  the  most  familiar  form  of 
meningitis,  is  to  be  distinguished  from  cerebrospinal  fever  by  a  protracted 
period  of  prodromes,  more  gradual  onset,  slower  course,  slow  and  irregular 
pulse,  great  irregularity  of  the  respiration,  and  the  absence  of  eruption. 
Antecedent  tuberculous  disease,  failure  of  health  following  measles  or 
influenza,  tuberculous  glands,  or  a  hereditary  predisposition  to  tuberculous 
infection  are  found  in  the  history  of  the  patient.  In  children  or  during 
the  prevalence  of  an  epidemic  of  cerebrospinal  fever  and  in  cases  in  which 
the  tuberculous  process  involves  the  spinal  meninges  (Hirsch),  the  diag- 
nosis is   far   from   easy.      The   result  of   spinal   puncture   is    conclusive. 

4.  The  G er eh ro spinal  Form  of  Enteric  Fever  (see  p.  29). 
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5.  Scarlet  Fever. — In  sdiuc  inslaiiffs  tlie  sudden  onset,  hij^h  febrile 
movement,  vomiting',  eonvulsions,  and  stupor  suf^j^est  (;erehrospiniil  ievei- 
as  it  oceui's  in  children.  The  presence  oT  tlie  peculiar  redness  of  tlie  pala- 
tine half-arehes,  rapidly  followed  by  {i^eneral  erythematous  anf^na,  are  im- 
portant. In  the  course  of  twenty-i"oiir  or  tliirly-six  hours  the  e(T[lore.seence 
will  clear  ui)  any  uncertainty. 

().  'ijipliHs  Fever. — At  one  time  cerebrospinal  fever  was  confounded 
with  typinis  or  regarded  as  a  variety  of  that  disease.  To  Stille  is  due  the 
credit  of  having  finally  settled  every  (picstion  of  doubt  concerning  the 
identity  of  these  two  diseases  in  this  country.  Tiiey  are  in  strong  contrast 
in  respect  of  tJieir  causes,  symptoms,  course,  lesions,  and  seciuels. 

7.  Hysteria. — Cases  of  cerebrospinal  fever,  occurring  in  nervous  fe- 
males at  the  close  of  epidemics  or  sporadically,  have  presented  a  deliriimi 
so  peculiar  and  an  array  of  symptoms  so  little  characteristic  that  they 
have  been  looked  upon  as  manifestations  of  hysteria.  This  error  in  diag- 
nosis is  no  longer  possible. 

Prognosis. — The  prognosis  can  never  be  made  with  certainty.  Abor- 
tive and  fulminant  cases  run  a  rapid  course.  Certain  cases,  which  at  the 
onset  present  the  symptoms  of  cerebrospinal  fever,  recover  after  an  illness 
of  a  few  hours  which  terminates  in  free  sweating.  The  malignant  cases, 
on  the  other  hand,  prove  fatal  in  a  few  hours  or  two  or  three  days.  Moder- 
ately severe  cases  may  last  one  or  two  weeks  or  several  months.  The  first 
week  is  the  time  of  greatest  danger.  Symptoms  rendering  the  prognosis 
unfavorable  are  intense  excitement,  early  depression,  persistent  vomiting, 
irregular  respiration,  and  convulsions  alternating  with  coma.  The  average 
mortality  is  about  40  per  cent.  It  varies  in  different  epidemics  from  20  to 
75  per  cent.  Eelapses  are  not  infrequent  and  are  often  fatal.  Efficient 
treatment  by  antimeningococcus  serum  intravenously  and  intraspinally  has 
favorably  influenced  the  course  and  mortality  of  the  disease. 

XVII.  ERYSIPELAS. 

Definition. —  An  acute,  infectious,  endemic  affection  caused  by  the 
Streptococcus  erysipelatis  and  characterized  by  fever,  a  peculiar  circum- 
scribed inflammation  of  the  skin,  and  ready  transmissibility. 

Etioiogy. — Predisposing  Influences. — Erysipelas  is  a  widely  prev- 
alent disease  which  occurs  in  every  climate  and  to  which  all  races  are 
liable.  It  is  endemic  at  all  seasons  of  the  year  and  may  prevail  in  local 
epidemics  at  any  time  if  the  conditions  are  favorable  to  its  spread.  Such 
epidemics  are  more  common  and  extensive  in  the  spring.  Erysipelas  be- 
longs to  the  group  of  wound  infections  and  spreads  chiefly  by  accidental 
inoculation.  Neither  age  nor  sex  therefore  essentially  predisposes  to  the 
disease.  Incidentally  certain  conditions  of  the  individual  and  his  sur- 
roundings render  him  especially  lia])le.  The  integmnents  aff'ord  less  com- 
plete protection  against  infection  at  the  extremes  of  life  than  at  other 
periods.  During  the  first  two  weeks,  the  infant  is  very  liable  to  erysip- 
elas, which  most  commonly  starts  from  the  umbilicus,  though  it  may  appear 
at  any  wound  or  abrasion.  Aged  persons  frequently  suffer  from  chi-onic 
diseases  of  the  skin,  such  as  eczema,  acne,  furunculosis,  prurigo,  varicose 
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ulcers  and  fissures  where  the  skin  and  mucous  membranes  merge,  and  are 
hence  especially  liable  to  accidental  inoculation.  But  these  lesions  may 
occur  at  any  period  of  life.  Wounds  and  injuries  are  more  common  in 
males  than  in  females  and  for  this  reason  the  former  suffer  from  erysipelas 
more  frequently  than  the  latter.  Those  who  have  recently  undergone 
surgical  operations  and  l}dng-in  women  are  peculiarly  liable  to  infection. 
Exhausting  diseases,  conditions  of  cachexia,  chronic  nephritis,  and  alco- 
holism are  important  predisposing  factors.  Among  local  conditions  filth, 
overcrowding,  defective  ventilation,  and  deficient  sunlight  are  most  im- 
portant. Unsanitary  apartments  and  buildings  frequently  become  the 
abiding  place  of  the  disease.  The  appearance  of  a  single  ease  of  erv^sipelas 
in  a  surgical  ward  or  lying-in  hospital  is  an  imperative  reason  not  only 
for  immediate  disinfection,  but  also  for  abandoning  its  use  for  a  period. 
NotAvithstanding  these  precautions  the  disease  occasionally  continues  to 
recur  in  modern  institutions  of  approved  construction.  The  greatly  dimin- 
ished death-rate  after  surgical  operations  and  among  puerperal  women  at 
the  present  time  is  largely  due  to  the  infrequency  of  erysipelas,  and  this 
to  the  scientific  cleanliness  of  a  modern  technic.  A  family  or  hereditary 
predisposition  is  sometimes  observed.  An  apparent  personal  predisposi- 
tion is  not  uncommon.  Certain  indi^'iduals  contract  the  disease  several 
times,  at  intervals  varying  from  some  months  to  a  year  or  more. 

Exciting  Cause. — The  specific  cause  of  the  disease  is  the  Strepto- 
coccus erysipelatis,  or  S.  vulgaris  ha?molytieus.  This  organism  belongs 
to  the  group  S.  pyogenes.  The  Streptococcus  erysipelatis  is  thrown  off 
from  the  inflamed  surface  throughout  the  whole  course  of  the  disease  and 
during  the  desquamation.  It  is  capable  of  an  indefinitely  prolonged  ex- 
istence. Under  ordinar}^  circumstances  it  is  not  intensely  virulent,  but 
when  a  number  of  susceptible  persons  are  crowded  together  under  bad 
hj^gienic  conditions  the  results  are  disastrous.  It  is  extremely  tenacious, 
adhering  to  the  clothing  and  bedding  of  the  patient  and  the  furniture  and 
walls  and  floor  of  the  room  occupied  during  his  illness.  It  clings  also  to 
the  clothing  of  individuals  who  come  into  contact  with  the  patient,  to  the 
hands  of  operators  and  attendants,  and  to  surgical  instruments.  By  these 
means  it  may  be  and  frequently  is,  in  the  absence  of  proper  precautions, 
communicated  to  persons  at  a  distance,  who  in  their  turn  become  centres 
of  infection.  It  gains  access  to  the  organism  in  the  vast  majority  of  cases 
by  demonstrable  wounds  or  abrasions  of  the  skin,  or,  less  commonly,  of 
the  mucous  membranes.  The  most  minute  lesion  of  the  integument, 
readily  overlooked  or  already  healed  when  the  erysipelatous  flush  flrst 
appears,  or,  if  not  healed,  concealed  by  the  blush  itself,  may  serve  as  the 
point  of  entrance.  Fissures  at  the  angle  of  the  mouth,  nose,  or  eye,  a  lesion 
of  the  lachrymal  duct,  a  crack  in  the  fold  behind  the  ear,  a  fissured  nipple, 
an  abrasion  about  the  genitalia  or  at  the  anus,  the  prick  of  a  needle,  the 
piercing  of  the  lobule  for  ear-rings,  a  scratch,  in  fact  any  solution  of  the 
continuity  of  the  integument  whatever,  may  be  the  starting  point  of  the 
disease.  In  like  manner  any  lesion  of  the  mucous  membrane  of  the  upper 
respiratory  tract  or  of  the  oropharynx  may  become  the  seat  of  primary 
mfection.  The  condition  of  the  mucous  membrane  of  the  genital  tract 
iu  the  puerperal  woman  especially  invites  infection,  which  is  invariably 
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followctl  under  these  eircumstanccs  by  serious  results.  The  relationship 
of  certain  forms  of  i)U('rperal  infection  and  erysipelas  is  obvious.  Chronic 
atTections  of  the  nasal  or  larynj^eal  mucous  nienil)rane,  varicose  ulcers 
and  diseases  of  the  skin  render  those  sufferinj;  from  them  liable  to  repeated 
attacks  of  erysipelas.  Abrasion  of  the  skin  for  vaccination,  or  the  u.se  of 
the  hypodermic  syringe  without  '  proper  precautions  as  to  disinfection 
and  cleaidiness,  may  open  the  way  for  the  erysipelatous  infection. 

Symptoms. — The  incubation  varies  from  a  few  hours  to  several  days. 
Its  extreme  limit  is  not  more  than  a  week.  The  local  and  constitutional 
symptoms  of  erysipelas  of  the  face  and  head  and  of  other  parts  of  tlu-  })ody 
are  identical.  When  the 
face  and  head  are  involved 
it  not  infrequently  happens 
that  the  local  injury  to  the 
skin  by  which  the  infection 
has  taken  place  cannot  be 
discovered.  Such  cases  are 
sometimes  spoken  of  as 
idiopathic — E.  verum,  E. 
cryptogeneticum.  When  the 
cutaneous  inflammation 
affects  other  parts  of  the 
body,  a  lesion  of  the  skin 
or  mucous  membrane  can 
almost  always  be  found. 
In  general  terms  the  sever- 
ity of  the  constitutional 
symptoms  is  in  proportion 
to  the  extent  and  intensity 
of  the  local  inflammation. 

Prodromes  are  as  a 
rule  absent.  The  onset  is 
commonly  marked  by  a 
rigor  or  shivering,  followed 
by  a  rapid  rise  of  temper- 
ature to  10.3''-105°  F.  (39.5° 
-40.5°  C).  Headache, 
pains  in  the  back  and 
occur.      In   the    course   of 
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Fig.  252. — Facial  erysipelas. 


limbs,  nausea  and  vomiting  also  frequently 
some  hours  the  signs  of  local  inflammation 
appear.  In  many  of  the  milder  cases  the  constitutional  s^miptoms  are 
at  first  slight  and  the  patient  becomes  aware  of  the  trouble  by 
burning  and  pricking  sensations  in  the  affected  skin.  The  skin  is  red- 
dened, tense,  and  glossy.  It  is  swollen  and  oedematous  and  the  borders 
of  the  affected  area  are  abruptly  marginate.  It  is  hot  and  firm  to  the  touch 
and  the  patient  complains  of  subjective  sensations  of  burning,  tension, 
and  stiffness.  It  is  a  peculiarity  of  the  erj^sipelatous  inflammation  that, 
involving  a  limited  area  at  first,  it  tends  to  spread  broadly  in  various  direc- 
tions, advancing  by  a  well-defined  border  slightly  raised  above  the  level 
of  the  surrounding  skin.     This  advance  is  usually  from  an  ear  across  the 
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face  to  the  other  ear,  or  from  any  point,  as  the  corner  of  the  nose  or  mouth, 
or  the  canthus  of  an  eye,  rapidly  over  the  entire  face,  into  the  hairy  scalp, 
and  downwards  to  the  neck.  The  general  swelling  in  severe  cases  is  marked 
and  the  loose  skin  of  the  eyelids  and  adjacent  parts  becomes  enormously 
cedematous.  The  eyelids  cannot  be  opened,  the  nose  is  swollen  to  an 
extraordinary  bulk,  the  lips  hugely  distended,  the  ears  cushiony  and 
deformed  and  the  whole  countenance  strangely  disfigured  and  unrecogniz- 
able. As  the  inflammation  advances  cord-like  thickenings  of  the  lymphatic 
vessels  may  often  be  felt  upon  palpation  beyond  its  border  in  the  area  of 
skin  which  as  yet  presents  no  discoloration  or  oedema.  In  some  instances 
the  involved  lymphatic  vessels  appear  as  reddened  strands  or  spots,  ad- 
vanced areas  of  infection  which  are  speedily  overtaken  by  the  progressing 
inflammation.  The  neighboring  superficial  lymphatic  glands  are  very 
often  enlarged  and  tender.  In  severe  cases  vesicles  form  upon  the  surface 
of  the  inflamed  skin,  especially  upon  the  eyelids,  ears,  and  forehead.  In 
the  course  of  three  or  four  days  the  inflammation  reaches  its  height  and 
begins  to  undergo  resolution  at  the  point  first  involved.  Here  the  color 
becomes  paler,  the  swelling  diminishes,  and  desquamation  takes  place; 
meanwhile  the  peripheral  inflammation  may  for  a  day  or  two  continue 
to  advance.  Careful  inspection  from  day  to  day  reveals  the  fact  that  at 
any  given  point  the  inflammation  reaches  its  maximum  in  the  course  of 
three  or  four  days  and  then  rapidly  subsides,  a  matter  of  importance  in 
estimating  the  worth  of  local  therapeutical  applications.  The  mucous 
membrane  of  the  mouth  and  nose  is  frequently  involved  by  extension.  The 
mouth  and  gums  are  reddened,  the  pharynx  is  congested,  the  tongue 
swollen,  dry,  and  cracked.  The  pulse  is  rapid.  The  mind  is  commonly 
clear.  In  the  course  of  six  or  seven  days  the  rash  in  favorable  cases  ceases 
to  spread,  the  redness  and  swelling  subside,  the  temperature  falls  by 
crisis,  and  the  patient  enters  upon  convalescence.  There  is  marked  leuco- 
cytosis.  The  urine  is  scanty  and  high  colored.  Febrile  albuminuria  is 
commonly  present.  Recrudescences  of  fever  frequently  occur.  Relapses 
are  not  common. 

Anomalies  in  the  clinical  course  relate  to  the  rash  and  to  the  con- 
stitutional disturbances.  That  form  in  which  vesiculation  is  abundant 
is  known  as  E.  vesiculosum;  that  in  which  bullae  form  as  E.  bullosum.  The 
contents  of  the  vesicles  and  blebs  is  usually  a  shghtly  turbid  serum.  Pus 
may  be  present — E.  pustulosum.  These  lesions  may  be  ruptured  by  acci- 
dental violence  or  the  contents  may  undergo  gradual  resorption.  Thin, 
yellowish-brown  crusts  result,  which  after  a  little  time  separate  without 
scar  formation.  Deeper  abscess  formation  in  the  connective  tissue  is  not 
uncommon — E.  phlegmonosum.  A  very  grave  form  is  that  in  which,  in 
consequence  of  enfeebled  powers  of  resistance,  the  swelling  and  tension  result 
in  necrosis  and  gangrene  of  the  skin — E.  gangrcenosum.  The  inflammation 
in  rare  cases  shows  a  remarkable  tendency  to  spread — E.  migrans.  The 
inflammation  may  advance  from  the  face  over  the  neck  and  chest,  sub- 
siding in  one  area  as  it  extends  to  another,  until  it  has  traversed  the  greater 
part  of  the  body.  The  duration  of  the  disease  may  extend  over  many 
weeks,  and  death  may  occur  from  exhaustion  or  from  a  complicating  pneu- 
monia.    Anomalies  in  the  constitutional  symptoms  consist  in  the  absence 
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of  fever — E.  afebrile-  in  hyperpyrexia  which  is  apt  to  terminate  fatally  with 
pro<>;ressive  cardiuc  weakness  and  coma;  or  in  preat  constitutional  depres- 
sion from  the  outset,  a  condition  to  which  cachectic  and  a^ed  persons  and 
those  given  to  excesses  in  alcoliol  are  especially  liable.  I'jysipelas  of  the  new- 
born, starting  at  the  navel,  shows  an  abruptly  nuirginate  area  of  redness 
and  induration,  which  may  be  superficial  but  commonly  involves  the  deeper 
tissues.  It  extentls  rapidly  and  may  invade  the  greater  part  of  the  trunk. 
Suppuration  antl  gangrene  sometimes  occur.  The  prognosis  is  ominous. 
Complications  and  Sequels. — The  visceral  complications  are  due  to 
general  septic  infection.     Purulent  meningitis  may  occur  in  erj'sipelas  of 
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Fig.  z53. — Erysipelas  ambulans.    Woman  aged  50.     Recovery. 

the  face  ^nd  head.  When  the  inflammation  involves  the  mucous  membrane- 
of  the  throat  or  invades  the  neck,  acute  cedematous  laryngitis  may  occur 
and  prove  rapidly  fatal.  Croupous  pneumonia  is  sometimes  encountered. 
Bronchopneumonia  is  a  common  late  complication  in  fatal  cases.  Otitis 
media  and  acute  nephritis  are  occasional  complications.  Septic  inflamma- 
tion of  one  or  more  joints  may  occur.  Malignant  endocarditis,  pericarditis, 
and  pleurisy  are  important  complications.  Among  the  sequels  are  areas. 
of  cutaneous  hypersesthesia  or  anaesthesia  and  persistent  neuralgias. 
Repeated  attacks  of  erA'sipelas  have  in  rare  instances  been  followed  by 
thickening  and  induration  of  the  skin.  The  hair  falls  out  after  er^^sipelas 
of  the  scalp,  sometimes  after  severe  attacks  involving  distant  parts  of  the 
body,   as  in  the  other  acute  infections. 


138  MEDICAL  DIAGNOSIS. 

Diagnosis. — The  direct  diagnosis  of  erysipelas  rarely  presents  diffi- 
culty. It  rests  upon  the  sudden  onset,  the  chill  or  shivering,  fever,  and 
oth«r  constitutional  symptoms,  and  the  peculiar  character  of  the  inflamma- 
tion of  the  skin,  in  which  rapid  advance  from  an  infected  centre,  elevation 
above  the  level  of  the  surrounding  skin,  distinct  margination,  and  the 
tendency  to  resolution  in  the  region  first  involved  while  evolution  is  tak- 
ing place  at  the  border,  are  characteristic. 

The  DIFFERENTIAL  DIAGNOSIS  between  erysipelas  and  other  forms  of 
dermatitis  can  be  easily  made.  The  main  fact  is  that  er}^sipelas  is  an  acute 
infectious  process  attended  -with  fever  which  begins  abruptly  and  ends 
by  crisis. 

Prognosis. — Previously  sound  individuals  except  at  the  extremes 
of  life  usually  recover.  In  the  new-born  erysipelas  is  commonly  fatal,  in 
the  aged  very  often  so.  In  broken  down  and  cachectic  persons  and  drunk- 
ards the  prognosis  is  unfavorable.  Death  is  usually  the  result  of  intense 
general  infection  or  grave  comphcations.  Eiysipelas  is  not  only  less  fre- 
quent, but  it  is  also  much  less  fatal  than  formerly.  The  mortality  is  about 
five  per  cent.     It  is  higher  in  hospitals  than  in  private  practice. 

XVIII.    SEPSIS. 

Septiccemia;  Pycemia;  Septicopycemia. 

Definition. — A  disease  produced  by  the  general  invasion  and  growth 
in  the  body  of  pj'ogenic  micro-organisms. 

Pycemia  is  the  term  used  to  designate  the  condition  in  which  pus  col- 
lections occur  in  various  parts  of  the  body  in  consequence  of  the  lodgement 
of  infected  emboli;  septiccemia  —  hactercemia  —  that  condition  in  which 
purulent  collections  are  absent,  but  with  or  in  the  absence  of  a  local  infec- 
tion there  is  invasion  of  the  blood  and  tissues  by  bacteria  together  with 
the  signs  of  profound  disorder  of  the  entire  organism,  and  septicopycemia, 
the  condition  in  which  bactersemia  and  pyaemia  are  present  at  the  same 
time.  Saprcemia  is  the  condition  caused  by  the  absorption  into  the  blood 
of  septic  or  putrid  products.  The  general  term  septic  infection  or  sepsis  is 
more  convenient  and  more  in  accordance  with  the  facts.  Some  other 
definitions  are  necessary.  Infection  is  the  term  used  to  designate  the 
pathological  processes  caused  by  the  implantation  and  growth  of 
pathogenic  micro-organisms,  most  of  which  are  specific.  Toxcemia  is 
used  to  denote,  (a)  the  presence  of  soluble  toxic  substances  or  toxins  in 
the  blood,  mostly  elaborated  by  pathogenic  micro-organisms  in  their 
growth  and  multiplication,  and  (b)  the  morbid  processes  which  those 
poisons  produce. 

Septicsemia  and  toxaemia  are  sometimes  associated,  as  in  enteric 
fever,  in  which  the  pathogenic  organism — Bacillus  typhosus — may  be 
grown  in  cultures  from  the  blood,  while  the  symptoms  of  the  disease  are 
those  of  a  continuous  intoxication;  sometimes  separate,  as  in  tetanus  and 
diphtheria,  in  which  the  infection  is  local  and  the  pathogenic  organisms 
develop  in  circumscribed  areas,  while  their  poisonous  products  produce 
characteristic  constitutional  effects. 
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Etiology. — Predisposing  Influencks. — The  predisposition  to  sep- 
tic infection  is  genenil.  It  occurs  everywhere,  at  all  periods  of  life,  and 
under  the  most  varyinj^  circumstances.  P.vthogenic  Agknts. — The  pyo- 
genic cocci — str(>ptococci  and  stai)hylococci — are  the  most  common.  Other 
organisms  capable  of  causing  sepsis  are  Micrococcus  lanceolatus  (pneu- 
mococcus),  gonococcus,  Bacillus  coli,  Bacillus  typhosus..  Bacillus  proteus, 
Bacillus  pyocyaneus,  and  Bacillus  influenza'. 

Symptomatology. — Tlu>  symptom-complex  is  that  of  a  severe  consti- 
tutional disease.  In  many  of  the  cases  the  general  symptoms  are  simply 
those  of  any  intense  infective  process,  without,  however,  definite  signs  of 
visceral  or  other  localization.  In  another  large  group  of  cases  to  the  fore- 
going symptoms  arc  addeil  those  of  an  inflammatory  implication  of  the  en- 
docardium or  pericardium  with  which  the  evidences  of  myocardial  changes 
are  shortly  associated.  Again,  the  eviden«ees  of  inflammation  of  the  bones 
and  joints  dominate  the  situation.     In  a  very  extensive  group  of  cases 


Fig.  254. — Streptococcus  pyogenes. 


Fig.  255. — Staphylococcus  pyogenes  aureus. 


the  tegumentary  structures  are  especially  involved  in  septic  inflammatory 
processes,  such  as  forms  of  erythema,  scarlatiniform  eruptions,  malignant 
erysipelas,  and  acute  septic  phlegmon.  Subcutaneous  hemorrhages  are  com- 
mon. Finally,  we  recognize  a  great  group  of  cases  in  which  inflammatory 
and  suppurative  disease  of  the  various  viscera,  as  for  example,  the  lungs, 
kidney,  liver,  stomach,  and  intestines  or  spleen,  give  rise  to  the  chief 
manifestations  of  the  septic  process. 

The  onset  may  be  gradual,  with  chilliness  or  chills,  general  malaise, 
dragging  pains  in  the  limbs,  and  irregular  fever.  More  commonly  a  decided 
rigor  initiates  an  active  febrile  movement.  Pallor,  faint  cj'anosis,  rapid 
and  feeble  pulse,  anorexia,  constiiDation  alternating  with  diarrhoea,  a  ten- 
denc}'  to  profuse  sweating,  and  a  mind  strikingly  clear  and  alert  are 
symptoms  encountered  in  well-developed  sepsis.  Soreness  of  the  bones 
and  muscles,  tender  joints,  great  irregularity  of  temperature,  with  wide 
oscillations  and  a  profound  feeling  of  lassitude  are  also  common.  A  leuco- 
cytosis  of  varying  degree,  sometimes  high,  occurs  in  the  majority  of  cases. 
In  the  graver  cases  even  with  abscess  fonnatiou  at  various  points,  an 
increase  of  leucocvtes  mav  be  absent. 
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Toxemia — ^Local  Infection  with  the  Absorption  of  Toxins. — 
Familiar  examples  of  mild  and  transient  forms  are  the  chilliness  and  fever 
which  attend  an  attack  of  angina  tonsillaris  or  a  local  phlegmonous  inflam- 
mation. Most  important  are  erysipelas,  diphtheria,  and  tetanus,  diseases 
in  which  the  pathogenic  organisms  develop  locally,  while  the  constitu- 
tional symptoms  are  caused  by  the  absorption  of  the  poisonous  products 
of  their  growth. 

Septicemia;  Bacteremia— Local  Infection  with  the  Invasion 
of  Micro-organisms. — Streptococcus  and  staphylococcus  infection  is  com- 
monly at  first  local,  the  toxins  undergoing  absorption  and  causing  symp- 
toms— toxffimia.  The  process  may  be  arrested  at  this  point;  if  not,  the 
cocci  enter  the  blood  stream  and  are  carried  to  all  points  of  the  body  with- 
out causing  foci  of  suppuration.  The  cause  of  the  infection  may  frequently 
be  traced,  as  in  puerperal  sepsis  or  injuries  of  the  extremities,  along  the 
lymphatic  vessels. 

The  case  now  becomes  more  severe;  the  symptoms  more  urgent. 
Specific  infections  in  which  a  primary  local  infection  may  become  gener- 
alized are  gonorrhoea,  pneumonia,  and  puerperal  fever.  To  a  slight  extent 
the  micro-organisms  of  diphtheria  may  also  enter  the  blood  stream.  In 
the  severer  forms  of  the  specific  infectious  diseases,  as  scarlet  fever,  diph- 
theria, enteric  fever,  and  tuberculosis,  secondary  or  mixed  infections  fre- 
quently take  place,  greatly  adding  to  the  gravity  of  the  case  and  often 
obscuring  the  features  of  the  primary  disease.  The  most  active  agent  is  the 
streptococcus. 

Cryptogenetic  Septicemia — General  Septicemia  in  the  Ab- 
sence OF  Local  Infection. — Cryptogenetic  septicaemia  may  develop 
in  the  subjects  of  acute  or  chronic  disease  or  even  in  persons  in  apparently 
good  health.  This  condition  explains  a  considerable  number  of  obscure 
febrile  cases.  Many  of  the  cases  are  terminal  infections.  No  focus  of 
infection  is  apparent  during  life  or  demonstrable  after  death.  The  strep- 
tococcus is  the  common  infecting  organism,  but  the  staphylococcus,  pneu- 
mococcus,  B.  proteus  and  B.  pyocyaneus  may  be  found. 

Septicopyemia;  Pyemia — General  Infection  with  Suppura- 
tive Foci. — The  organisms  may  colonize  in  various  parts  of  the  body 
and  give  rise  to  abscess  formation.  These  suppurative  processes  are  due 
to  the  lodgement  of  infected  emboli.  The  lesions  are  known  as  embolic  or 
metastatic  abscesses.  In  infected  wounds,  septic  phlegmon,  and  osteo- 
myelitis they  are  frequently  encountered  in  the  lungs;  in  suppurative 
lesions  in  the  intestines,  or  elsewhere  in  the  parts  tributary  to  the  portal 
system,  metastatic  abscesses  occur  in  the  liver  and  may  be  accompanied 
with  suppurative  pylephlebitis.  Endocarditis  is  of  common  occurrence 
in  septicaemia.  The  most  common  organisms  in  septicopyaemia  are  strep- 
tococci and  staphylococci. 

Terminal  Infections. — Secondary  or  terminal  infection  is  the  cause 
of  death  in  many  acute  and  chronic  diseases.  The  infection  may  be  local 
and  take  the  form  of  visceral  disease.  The  serous  membranes  are  espe- 
cially liable  to  these  terminal  inflammations,  and  acute  pleurisy,  pericarditis, 
peritonitis,  endocarditis,  or  meningitis  are  final  events  in  many  cases  of 
nephritis,  arteriosclerosis,  cirrhosis  of  the  liver,  and  cerebral  and  spinal 
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disease.  Not  rarely  the  terminal  process  is  an  acute  niiliaiy  tuberculosis. 
The  enterocolitis  so  common  towaril  the  end  of  chronic  diseases  may  be 
classed  wilii  the  terminal  infections.  Less  frecjuently  the  terminal  infection 
is  general.  This  especially  occurs  in  chronic  renal  and  cardiac  disease, 
tulierculosis,  leuktrmia,  and  Hod<;kin's  disease. 

Diajrnosis. — Dihkct  Di.vgxosis. — It  cannot  be  made  in  the  beginning 
of  the  milder  cases.  When  the  symptoms  are  severe  or  the  illness  has  lasted 
for  some  time,  the  history  of  an  abortion  or  confinement,  an  infected 
wound  involving  the  skin  or  mucous  membrane,  an  attack  of  ton.sillitis 
and  especially  middle-ear  disease,  and  the  occurrence  of  chills,  irregular 
fever,  copious  sweating,  jirogressive  pallor,  and  asthenia  render  the  diag- 
nosis probable.  Gonorrhoeal  infection,  the  reinfection  of  old  scars,  and  the 
previous  occurrence  of  disease  of  the  bones,  periosteum,  or  joints  are  also 
of  diagnostic  significance.  The  signs  of  an  endocarditis  are  important, 
especially  if  the  murmurs  undergo  changes  in  the  course  of  a  short  time 
or  are  associated  with  embolic  abscesses.  Blood  cultures  may  not  .show 
the  presence  of  pathogenic  micro-organisms. 

Cryptogenetic  sepsis  is  more  difficult  of  diagnosis.  The  symptom- 
complex  is  not  characteristic.  Chills  and  irregular  fever  of  wide  range, 
with  irregular,  even  prolonged  intermissions,  copious  sweating,  profound 
asthenia,  pallor,  emaciation,  followed  after  intervals  by  visceral  inflamma- 
tions, especially  affecting  the  heart,  rapid  respiration,  circumscribed  patches 
of  pulmonaiy  consolidation,  pleural  effusions,  enlargement  of  the  liver, 
localized  bone  disease  or  arthritis,  and  polymorphous  cutaneous  lesions, 
especially  erythema  and  hemorrhage,  are  suggestive.  The  diagnosis  must 
in  many  instances  be  made  by  exclusion. 

Differential  Diagnosis. — Acute  Miliary  Tuberculosis. — The  gen- 
eral bronchopneumonia  affecting  the  whole  of  one  or  both  lungs  which 
is  characteristic  of  this  disease  is  not  seen  in  sepsis.  If  circumscribed 
tuberculous  foci  are  present,  the  diagnosis  of  miliar}^  tuberculosis  is  prob- 
able. Implication  of  the  serous  membranes,  the  pleurae,  pericardium, 
meninges,  or  peritoneum  increases  the  resemblance  to  sepsis  and  renders 
the  diagnosis  more  difficult.  Chronic  Ulcerative  Phthisis. — In  the  gravest 
cases  and  particularly  in  the  stadium  ultimum,  sj'mptoms  occur  which  are 
not  caused  by  the  Bacillus  tuberculosis.  These  secondarj'  infections  are 
due  to  streptococci  and  are  mostly  terminal.  Other  organisms  are  present 
in  the  sputum.  Itijluenza. — Severe  cases  of  influenza  may  give  rise  to 
difficulties  in  diagnosis,  especially  in  those  cases  in  which  pneumonia, 
bronchopneumonia,  pleurisy,  and  local  pus  formation  occur.  The  epi- 
demic prevalence  of  influenza,  the  sudden  onset  with  characteristic  symp- 
toms, the  prominence  of  catarrhal  symptoms  in  the  majority  of  instances, 
and  the  severe  neuralgias  early  in  the  attack  are  of  diagnostic  value. 
Enteric  Fever  (see  p.  30).  Malaria. — Perhaps  no  more  common  error  in 
diagnosis  occurs.  In  phthisis,  in  internal  abscess,  in  suppurative  disease 
of  the  liver  or  hepatic  fever  from  impacted  calculus,  in  malignant  endo- 
carditis, the  recurrent  chills,  irregular  high  temperature,  and  profuse  sweat- 
ing too  often  betray  the  incautious  practitioner  into  a  false  diagnosis  of 
malaria.  The  presence  of  the  malarial  parasite  in  the  blood  and  the  thera- 
peutic test,  or  either  of  them,  are  conclusive. 
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Prognosis. — The  prognosis  is  ominous.  Veiy  mild  cases  recover. 
Many  cases  make  an  apparent  recovery,  only  to  recur.  The  fulminant 
cases  are  fatal  in  a  short  time.  Of  visceral  localizations,  septic  endocarditis 
is  the  most  grave.  In  the  absence  of  local  abscess  formation  recovery  may, 
in  rare  instances,  take  place  after  very  grave  constitutional  sjmiptoms 
have  lasted  a  long  time.  Brilliant  results  sometimes  follow  the  early 
evacuation  of  pus  and  effectual  drainage.  All  forms  of  focal  infection 
are  to  be  considered. 

XIX.   RHEUMATIC  FEVER. 

Acute  Bheumatism;  Acute  Polyarthritis. 

Definition. — An  acute  febrile  disease  due  to  streptococcus  infection, 
characterized  by  acid  sweats,  multiple  polyarthritis  of  fugacious  character 
and  a  tendency  to  endocarditis  and  less  frequently  pericarditis.  It  usually 
follows  acute  or  subacute  angina  and  is  not  contagious. 

Etiology. — Predisposing  Influences. — Rheumatic  fever  is  a  disease 
of  northern  and  temperate  climates.  Cold  and  dampness,  and  especially 
a  combination  of  these  two  seasonal  conditions,  constitute  predisposing  fac- 
tors of  great  importance.  Rheumatic  fever  is  rare  in  the  first  years  of  life 
and  after  the  age  of  fifty.  Adolescents  and  young  adults  are  especially 
liable.  The  two  hemidecades  of  greatest  liability  are  those  from  15  to  20 
and  from  20  to  25.  First  attacks  are  very  rare  after  the  fortieth  year.  The 
liability  of  the  sexes  is  much  modified  by  age  and  occupation.  If  these 
factors  are  disregarded  males  appear  to  be  more  liable  than  females  in  about 
the  proportion  of  2.5  to  1.0.  Under  twenty  the  disease  is  more  common  in 
females.  The  predisposition  appears  to  be  hereditary,  usually  from  the 
maternal  side.  A  great  majority  of  the  cases  occur  among  coachmen,  cooks, 
bakers,  housemaids,  sailors,  gardeners  and  outdoor  laborers. 

Exciting  Cause. — The  causal  relation  of  the  diplococcus  described 
by  Poynton  and  Paine  (1900),  to  which  they  gave  the  name  Diplococcus 
rheinnaticus  or  Streptococcus  rheumaticus,  was  until  recently  generally 
admitted.  The  later  studies  of  Rosenow  are  of  great  importance.  This 
investigator  isolated  from  joints,  tonsils  and  lymph-nodes,  streptococci, 
which  by  special  methods  of  culture  and  transmission  by  serial  inoculations 
into  animals,  he  claims  may  be  dcA'eloped  by  gradation  into  typical  hemo- 
lytic streptococci  on  the  one  hand  and  into  pneumoeocci  on  the  other,  with 
characteristic  pathogenic  selective  affinities.  The  inoculation  of  these  or- 
ganisms into  animals  has  been  followed  by  polyarthritis,  myocarditis  and 
myositis.  The  phenomena  produced  by  the  inoculation  of  various  indif- 
ferent streptococci  present  only  a  superficial  resemblance  to  rheumatic  fever. 
The  hypothesis  that  the  infection  is  septic  rather  than  specific  was  thought 
to  find  support  in  the  character  of  the  fever,  the  joint  affection,  the  ten- 
dency to  implication  of  serous  membranes,  the  sweating,  an£emia,  leuco- 
C3i;osis,  and  the  tendency  to  relapse.  On  the  other  hand,  pyemic  joints 
undergo  suppuration  and  pursue  a  wholly  different  course,  and  the  pains 
of  sepsis  are  not  influenced  by  the  salicylates.  The  chemical,  metabolic, 
and  nervous  hypotheses  have  merely  a  historical  interest. 
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Symptoms. — Prodromes  are  not  foiiimon.  ^Vll('Il  jjrcsent  they  con- 
sist i)f  sore  tliroat,  slitjht  jiains  in  the  joints,  and  malaise.  Not  rarely  a 
well-marked  attack  of  anjrina  tonsillaris  preeedes  the  j<»int  alVection. 

The  onset  is  usually  abrupt.  There  is  very  often  the  chilliness  which 
attends  the  develoi)inent  of  a  'uild  infective  proces.s.  Fever  of  moderate 
intensity— 101^-103^  F.  (38^-3:).5=  C.) — and  irre-ndar  type  follows  and 
in  the  course  of  twenty-four  or  thirty-six  hours  the  nature  of  the  attack  is 
established.  One  or  more,  usually  several,  joints  are  now  swollen,  red- 
dened, and  painful.  The  pulse  is  frequent,  full,  and  soft.  The  tongue  is 
covered  "with  a  soft,  thick,  white  coatiny:;  ai)petite  is  lost;  thirst,  consti- 
pation^ and  scanty,  hi<rli-colored,  and  very  acid  urine  occur.  There  is  fre- 
(piently  abundant,  highly-acid,  and  ill-smelling  perspiration.  The  joints 
are  involved  successively  but  without  regular  order.  The  large  joints, 
as  the  knee,  ankle,  shoulder,  are  most  frecpiently  affected;  the  smaller 
joints  of  the  hands  and  feet  somewhat  less  so.  The  wrists  and  ankles  are 
often  enlarged  and  exquisitely  tender  and  painful  from  the  simultaneous 
implication  of  many  joints  and  the  sheaths  of  the  tendons.  The  arthritis 
is  curiously  fugacious.  As  one  joint  is  attacked  the  inflammation  subsides 
in  another  pre\'iously  involved.  This  constitutes  a  characteristic  clinical 
feature  of  the  disease.  The  inflammatory  exudate  is  endo-  and  periarticu- 
lar. Suppuration  does  not  occur  and  ankylosis  is  very  rare,  being  not  a 
phenomenon  of  rheumatic  fever  but  a  secondary  process  from  want  of  use 
and  fixation.  In  severe  and  protracted  cases  numbers  of  joints  are  impli- 
cated and  the  vertebral  articulations  do  not  always  escape. 

Pain  is  a  constant  and  conspicuous  sjonptom.  It  is  spontaneous  and 
usually  agonizing  upon  movement  and  pressure.  Frequently  the  weight 
of  the  sheet  cannot  be  borne.  Prostration,  inability  to  sleep,  and  abject 
helplessness  add  to  the  sufferings  of  the  patient.  The  temperature  range 
does  not  often  exceed  103°  F.  (39°  C.)  and  rarely,  except  in  hyperpyrexia, 
surpasses  10-1:°  P.  (40°  C).  It  does  not  conform  to  type  and  is  extremely 
irregular,  with  marked  remissions  and  exacerbations.  The  defervescence 
is  by  gradual  lysis.  Recrudescences  are  common  and  relapse  frequently 
occurs.  Anaemia  of  high  grade  develops  with  great  rapidity.  A  leucoc}i:osis 
of  moder-ate  degree  is  present.  Febrile  albuminuria  is  common.  The  saliva 
is  sometimes  acid  in  reaction.  There  are  subacute  forms  with  less  intense 
symptoms  which  sometimes  tend  to  become  chronic.  In  children  rheumatic 
fever  may  be  attended  with  very  slight  or  obscure  joint  affection  but  with 
marked  and  disabling  heart  lesions.  The  course  of  the  disease  is  very 
variable,  the  duration  being  commonly  from  four  to  six  weeks,  with  remis- 
sions and  exacerbations.  Subacute  and  transient  attacks  recur.  The  attack 
does  not  confer  immunity  against  subsequent  attacks :  on  the  contrary,  like 
croupous  pneimionia,  diphtheria,  and  erysipelas,  rheumatic  fever  tends  to 
recur  and  many  persons  in  the  course  of  time  experience  several  attacks. 

Rheumatic  Hyperpyrexia;  Cerebral  Rheumatism. — In  rare  cases 
a  day  or  so  after  the  onset,  but  usually  during  the  coui-se  of  the  second 
week,  a  rapid  rise  of  temperature  to  108°-110°  F.  (42.5°^3.5°  C.)  occurs. 
Delirium,  stupor,  a  feeble,  frequent,  and  flickering  pulse,  and  extreme  pros- 
tration accompany  the  hyperpjTexia,     In  the  course  of  a  few  hours  the 
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patient  usually"  falls  into  a  comatose  state.  This  form  of  rheumatic  fever 
is  almost  always  fatal.  If  the  temperature  is  reduced  by  cold  baths  or 
external  cold  it  rises  again.  In  some  instances  convulsions  precede  the 
coma.     Rheumatic  hyperpyrexia  is  extremely  rare  in  this  country. 

Heart. — Endocarditis,  pericarditis,  and  associated  myocardial  changes 
are  so  frequent  that  they  must  be  regarded  as  pathological  processes  inci- 
dent to  the  disease  rather  than  accidental  complications.  The  incidence 
is  variously  estimated  at  33  to  50  per  cent.  It  is  probably  higher  than  these 
figures  indicate.  Endocarditis. — This  is  by  far  the  most  common  of  the 
heart  affections  and  rheumatic  fever  is  by  far  the  most  common  cause  of 
chronic  valvular  disease.  The  liability  is  greatest  in  the  rheumatic  fever 
of  childhood  and  decreases  with  age.  On  the  other  hand  it  increases  with 
the  number  of  attacks.  The  mitral  valve  system  is  most  frequently  in- 
volved, the  aortic  next,  and  both  next,  the  ratio  being  about  90-25-20. 
Ulcerative  endocarditis  is  of  infrequent  occurrence  in  rheumatic  fever. 
Pericarditis. — Pericardial  inflammation  may  be  associated  with  endocar- 
ditis, as  is  commonly  the  case,  or  occur  independently.  "Well-marked  peri- 
cardial signs  may  mask  an  indistinct  endocardial  murmur,  which  very  often 
becomes  plainly  audible  as  the  friction  sounds  subside.  The  exudate  may 
be  fibrinous,  serofibrinous,  or  purulent.  The  last  occurs  more  frequently 
in  childhood.  Myocarditis. — Changes  in  the  heart  muscles — granular  and 
fatty  degeneration — are  associated  in  varying  degree  with  the  endocarditis 
and  pericarditis,  and  manifest  themselves  clinically  by  enfeebled  action 
and  the  signs  of  dilatation. 

Lungs  and  Pleura. — Pleurisy  may  occur  and  the  exudate  is  often 
serofibrinous,  the  effusion  not,  however,  commonly  attaining  a  great  volume. 
Pneumonia  is  an  occasional  complication.  Acute  pulmonary  congestion  is 
a  grave  accident. 

Nervous  System. — Delirium,  stupor,  convulsions,  and  coma  arise  in 
the  cases  of  hyperpyrexia  and  are  sometimes  manifestations  of  urasmia. 
Delirium  may  be  due  to  the  salicylates  or  other  drugs.  The  mental  con- 
dition in  rheumatic  fever  is,  as  a  rule,  even  in  severe  cases,  remarkably  clear. 
Chorea,  while  it  does  not  often  appear  during  the  attack  of  rheumatic  fever, 
follow^s  it  in  about  15  per  cent,  of  the  eases. 

Cutaneous  Affections. — These  occasionally  appear,  as  in  the  other 
acute  febrile  infections.  They  are  not  important  and  comprise  sudamina, 
miliaria,  urticaria,  forms  of  erythema  and  petechi^e.  Subcutaneous  nodules 
occasionally  develop  upon  the  tendons  and  fasciae,  about  the  wrists  and 
hands,  and  elsewhere.  They  vary  in  size  up  to  that  of  a  pea.  They  grow 
rapidly  and  slowly  disappear.  They  are  not  usually  tender  to  the  touch, 
nor  painful. 

Diagnosis. — Direct. — The  direct  diagnosis  of  rheumatic  fever  is  not 
usually  attended  with  difficulty.  It  rests  upon  the  association  of  the  fore- 
going symptoms,  especially  the  rapid  onset,  the  fugacious  polyarthritis, 
irregular  fever,  abundant  acid  sweats,  rapidly  developing  anemia,  and 
tendency  to  cardiac  complications. 

Differential. — 1.  Sepsis;  Septicopycemia. — Arthritis,  irregular  fever, 
and  endocarditis  are  common  to  both  diseases.     But  in  septic  conditions 
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the  arthritis  is  fixed,  not  fugacious,  aft'ects  a  few  joints,  jiot  niiiny,  and 
tends  to  sii|)|)uniti()n  antl  disor^riini/.ation  instead  of  rcslitulio  ad  intffjrutn 
as  in  rlieuiiiatic  ft'ver.  'J'iie  fever  in  sepsis  is  as  a  rule  more  distinctly  inter- 
mittent, with  hijrher  maxima,  and  is  interrupted  by  periodical  chills  some- 
times of  ague-lil<e  reundarity.  The  endocarditis  of  sepsis  is  severe,  often 
iiialii,niant,  with  embolic  phenomena  and  retinal  hemorrhaf^es.  Cases 
occur  in  which  for  a  timt^  the  ditVerential  dia<^'nosis  ))etweeii  relatively 
mild  septicopytemia  and  severe  rheumatic  fever  cannot  be  positively  made. 
2.  Acute  Osteomyelitis. — When  the  lower  end  of  the  femur  or  the  tibia  is 
affected  the  dilferential  diagnosis  may  be  at  first  obscure.  In  the  rare 
cases  in  which  several  bones  are  involved  the  reseml)laiice  to  rheumatism 
is  increased.  The  epiphysis  is  the  seat  of  the  disease  rather  than  the  joint, 
and  the  local  and  constitutional  symptoms  are  more  severe.  3.  Acute 
Arthritis  of  Early  Infancy. — The  knee  or  the  hip  is  usually  affected.  The 
ati'ection  is  mosth'  monarticular  and  goes  on  to  early  suppuration.  It 
is  commonly  pya-mic ;  sometimes  gonorrhoeal.  4.  Gonorrhaal  Arthritis 
(seep.  230).  5.  Gout. — Many  cases  of  podagra  are  falsely  diagnosticated 
as  rheumatism.  An  arthritis  confined  to  one  or  two  joints,  especially  the 
metatai'sophalangeal  joint  of  the  great  toe,  the  knee,  or  the  ankle,  of  ex- 
tremely acute  onset  and  great  intensity,  with  cyanotic  redness  of  the  skin 
which  is  tense  and  glossy,  exquisitely  painful  both  at  rest  and  on  move- 
ment, and  so  tender  that  the  weight  of  the  bedclothes  can  scarcely  be 
borne,  speaks  for  gout,  especially  if  tophaceous  masses  are  present  in  the 
helix  of  the  ear  or  around  the  small  joints  and  the  patient  has  reached 
middle  age.  6.  Arthritis  Deformans. — The  acute  outbreaks  of  joint  inflam- 
mation by  which  certain  forms  of  this  disease  advance  cannot  be  differen- 
tiated from  rheumatic  fever  in  the  early  course.  There  is  fever,  together 
with  redness,  swelling,  tenderness  and  pain,  mostly  affecting  the  small 
joints.  When  these  symptoms  pass,  however,  there  remains  the  evidence 
of  changes  in  the  joints  and  periarticular  thickening.  Fresh  attacks 
of  more  or  less  intense  arthritis  occur  and  after  each  one  the  signs 
of  damage  to  the  joints  are  more  pronounced.  7.  Meningitis. — ^When  in 
rheumatic  fever  the  vertebral  articulations  are  involved,  there  may  be 
severe  pain  upon  movement  of  the  neck,  together  with  painful  rigidity  of 
the  muscles.  As  fever  is  present,  the  condition,  especially  in  the  absence 
of  joint  affection  of  the  extremities,  may  closely  simulate  meningitis.  The 
absence  of  severe  headache,  pupillaiy  derangements,  hyperoesthesia, 
Kernig's  sign,  and  negative  results  upon  examination  of  the  fluid  obtained 
by  spinal  puncture  are  of  diagTiostic  importance.  8.  Peliosis  Eheumatica. 
— The  multiple  arthritis  and  fever  of  Schonlein's  disease  may  suggest  rheu- 
matic fever.  The  simultaneous  appearance  of  purpura,  purpura  urticans, 
and  erythema  exudativum,  especially  when  associated  with  hemorrhage 
from  mucous  surfaces  or  the  evidence  of  internal  bleeding,  is  decisive. 
9.  Hysteria. — A  hysterical  arthritic  neurosis,  usually  involving  the  knee, 
elbow,  or  wrist,  does  not  often  closely  simulate  rheumatic  fever. 

Prognosis. — The  course  of  rheumatism  varies  from  two  or  three  to 
six  weeks  or  longer  and  is  marked  by  many  remissions  and  exacerbations, 
both  of  the  fever  and  other  constitutional  symptoms  and  the  arthropathy. 
10 
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Rheumatic  fever  tends  to  recovery.  The  mortality  does  not  exceed  2  or  3 
per  cent,  and  death  is  the  result  not  of  the  disease  in  its  ordinary  mani- 
festations but  of  the  heart  affection  or  hyperpyrexia.  It  acquires,  however, 
a  sinister  importance  on  account  of  the  frequency  of  the  implication  of 
the  heart,  as  the  result  of  which  arise  initial  lesions  of  the  valves  and  myo- 
cardium, especially  progressive,  constituting  the  conditions  of  deformity 
and  impaired  function  known  as  chronic  valvular  disease,  irreparably 
damaging  to  function  and  ultimately  the  cause  of  death. 

XX.  YELLOW  FEVER. 

Definition.  —  A  febrile  disease  of  tropical  and  subtropical  countries 
due  to  the  filtrable  virus  of  Reed,  Carroll  and  Agramote,  transmitted  by 
the  bite  of  a  variety  of  mosquito — Stegomyia  calopus  fasciata — and  char- 
acterized by  jaundice,  albuminuria,  slow  pulse,  and  black  vomit. 

Etiology.- — Predisposing  Influences. — Yellow  fever  has  frequently 
been  transported  to  the  seaboard  cities  of  the  United  States  and  toward 
the  end  of  the  eighteenth  century  prevailed  in  frightfully  disastrous  epi- 
demics in  Philadelphia  and  other  northern  cities.  It  is  a  disease  of  the 
seaboard  and  low  levels.  It  rarely  shows  itself  above  an  altitude  of  1000 
feet.  It  occurs  chiefly  in  cities  and,  during  outbreaks,  is  most  prevalent 
in  the  low,  badly  drained,  and  overcrowded  districts  occupied  by  the  poor, 
and  in  the  hot  season.  The  epidemics  in  the  United  States  have  always 
appeared  during  the  summer  and  autumn  and  come  to  an  end  upon  the 
occurrence  of  frost. 

The  Actual  Cause. — The  following  are  the  conclusions  of  the  Yellow 
Fever  Commission  of  the  United  States  Army : 

1.  The  mosquito — Stegomyia  fasciata  (Fig.  256) — serves  as  the  inter- 
mediate host  for  the  parasite  of  yellow  fever.  2.  Yellow  fever  is  transmitted 
to  the  non-immune  individual  by  means  of  the  bite  of  the  mosquito  that  has 
previously  fed  on  the  blood  of  those  sick  with  this  disease.  3.  An  interval 
of  about  twelve  days  or  more  after  contamination  appears  to  be  necessary 
before  the  mosquito  is  capable  of  conveying  the  infection.  4.  The  bite 
of  the  mosquito  at  an  earlier  period  after  contamination  does  not  appear 
to  confer  any  immunity  against  a  subsequent  attack.  5.  Yellow  fever  can 
also  be  experimentally  produced  by  the  subcutaneous  injection  of  blood 
taken  from  the  general  circulation  during  the  first  and  second  days  of 
this  disease.  6.  An  attack  of  yellow  fever  produced  by  the  bite  of  the 
mosquito,  confers  immunity  against  a  subsequent  attack  of  the  non-ex- 
perimental form  of  this  disease.  7.  The  period  of  incubation  in  thirteen 
cases  of  experimental  yellow  fever  has  varied  from  forty-one  hours  to  five 
days  and  seventeen  hours.  8.  Yellow  fever  is  not  conveyed  by  fomites, 
and  hence  disinfection  of  clothing,  bedding,  or  merchandise,  supposedly 
contaminated  by  contact  with  those  sick  with  this  disease,  is  unnecessary. 
9.  A  house  may  be  said  to  be  infected  with  yellow  fever  only  when  there 
are  present  within  its  walls  contaminated  mosquitoes  capable  of  convey- 
ing the  parasite  of  this  disease.  10.  The  spread  of  yellow  fever  can  be  most 
effectually  controlled  by  measures  directed  to  the  destruction  of  mosquitoes 
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iiiul  the  protection  of  the  sick  against  the  bites  of  these  insects,  11.  While 
the  modi'  of  propatration  of  yellow  tVvcr  has  now  been  definitely  deter- 
iiiijR'il,  tlu'  spt'cilii-  virus  has  not  yi't  been  cultivated. 

S}mptoms.^ — The  period  of  incubation  is  three  or  four  days,  some- 
times h)ii^'t'i-.  Tn  \'i  experimental  ca.ses  it  varied  from  41  hours  to  5  days 
anil  17  hours.  Tlii'  I'ourse  of  the  attack  may  be  divided  into  a  staj^e  of 
invasion,  a  statre  of  ri'iuissiou  and  a  statre  of  collapse.  These  periods  are, 
liowever,  not  always  well  eharacteri/.ed.  1,  Inv.vsion. — The  onset  is  sud- 
den, without  prodromes,  and  commonly  in  the  early  morning.  It  is  marked 
by  I'hillini'ss,  headache,  severe  pains  in  the  back  and  limbs,  a  rapid  rise 
of  temperature  to  102°-105°  F.,  and  pungent  heat  and  dryness  of  the 
surface.  The  tongue  is  moist  and  covered  wth  a  thick  white  fur.  There 
is  usually  some  soreness  of  the  throat,  together  with  nausea  and  vomiting, 
Avhich  become  more  severe  upon  the  second  and  third  days,  and  constipation. 


Fig.  256. — a,  Stegomyia  fasciata.  Fabr.  Male.  (Magnified.)  b,  Stegomyia  fasciata.  Fabr.  Female. 
(Magnified.)  c,  Mature  larva  of  Stegomyia  fasciata  on  the  left,  respiratory  siphon  of  Culex  to  the  right 
(magnified). 

The  facies  even  upon  the  first  day  is  suggestive,  even  characteristic.  It  is 
riushed  and  there  is  slight  tumefaction  of  the  eyelids  and  lips.  The  cou- 
juuctivte  are  injected  and  icteroid.  Later  the  intense  jaundice  from  which 
the  disease  takes  its  name  rapidly  invades  the  entire  surface.  The  fever 
having  attained  its  fastigium  during  the  first  day  maintains  its  elevation 
for  two  or  three  days  and  subsides  in  favorable  eases  by  lysis.  In  abortive 
cases  the  temi)erature  may  fall  to  normal  in  twenty-four  or  thirty-six  hours. 
2.  The  Remission  or  Stage  of  C-u.m. — This  period  lasts  two  or  three  days. 
The  symptoms  ameliorate  and  the  condition  of  the  patient  is  in  every  way 
more  satisfactory.  Convalescence  may  now  set  in  with  rapid  improvement, 
or  there  may  be  febrile  reaction  lasting  from  one  to  three  days  and  termi- 
nating in  rapid  lysis,  or  the  patient  may  pass  into:  3.  The  Stage  op 
Collapse. — This  period  is  attended  with  characteristic  ''black  vomit" 
and  other  hemorrhages.  The  vomiting,  in  the  grave  cases,  is  uncontroll- 
able and  copious,  being  attended  ^vith  great  abdominal  pain  and  exhaus- 
tion. The  oozing  of  blood  from  the  mucous  surfaces  and  the  occurrence 
of  petechite  usually  precede  death. 
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The  pulse  upon  the  first  day  does  not  usually  exceed  110  per  minute 
and,  notwithstanding  the  persistence  of  a  relatively  high  temperature, 
becomes  during  the  second  or  third  day  progressively  slower  until  it  may 
reach,  with  a  temperature  of  102°-103°  F.,  a  rate  as  low  as  50,  40,  or  even 
30  per  minute.  This  low  pulse-rate,  with  a  persistent  or  even  rising  febrile 
movement,  is  a  characteristic  and  striking  feature  of  the  disease.  Albu- 
minuria occurs  about  the  third  day  of  the  attack.  In  the  mild  cases  it  is 
transient,  but  in  the  severe  cases  it  is  continuous,  abundant,  and  accom- 
panied by  the  ordinary  signs  of  acute  nephritis.  Suppression  may  occur 
and  the  manifestations  of  ursemia,  convulsions  and  coma,  or  these  in  alter- 
nation, lead  to  a  rapidly  fatal  issue.  Delirium  may  be  present  early  in  the 
course  of  severe  cases.  The  mental  condition  is  usually,  however,  one  of 
remarkable  clearness  and  alertness. 

Varieties. — 1.  Mild  cases — "walking  yellow  fever "^ — present  simply 
a  transient  fever  and  slight  jaundice  and  would  not  be  recognized  except 
in  the  light  of  the  prevalent  epidemic.  These  cases  are  especially  dan- 
gerous, since  they  may  be  the  source  of  contamination  of  mosquitoes 
and  the  subsequent  infection  of  non-immune  persons  with  the  fever  in  its 
severer  forms.  2.  Average  cases  ivith  high  fever  and  the  characteristic 
features  of  the  infection — jaundice,  vomiting,  fever,  slow  pulse,  albuminuria, 
black  vomit  and  other  hemorrhages,  and  prostration.  3.  Malignant. — 
The  patient  is  overwhelmed  by  the  infection  and  death  occurs  in  the  course 
of  the  second  or  third  day. 

Convalescence  in  favorable  cases  is  rapid  and  complete,  the  albumi- 
nuria usually  passing  away  in  the  course  of  a  little  time.  In  severe  cases 
terminating  in  recovery,  the  convalescence  may  be  protracted  by  parotid 
bubo,  suppurative  processes  elsewhere,  or  persistent  diarrhoea.  Second 
attacks  are  exceedingly  rare. 

The  screening  of  all  cases  of  yellow  fever  and  the  general  use  of  screens 
for  protection  against  malaria,  systematic  drainage  and  oil  on  all  standing 
water  about  both  dwellings  and  working  localities  have  eliminated  both 
Stegomyia  and  Anopheles  and  brought  to  an  end  the  prevalence  of  yellow 
fever  and  malaria  in  Havana,  Porto  Rico  and  the  Canal  Zone. 

Diagnosis. — Direct  Diagnosis.  — ■  The  symptom-complex  in  well- 
developed  cases  is  so  characteristic  that  a  positive  diagnosis  would  appear 
to  be  a  simple  matter,  especially  when  a  number  of  cases  have  occurred 
in  a  circumscribed  region.  Commercial  interests  and  considerations  of  local 
policy,  have,  however,  in  many  instances,  interposed  insuperable  difficulties 
to  the  recognition  of  the  early  cases — difficulties  that  have  frequently  led 
to  wide-spread  and  disastrous  epidemics.  In  some  such  instances  the 
disease  has  been  reported  as  dengue,  in  others  as  malarial  fever. 

Differential  Diagnosis. — Dengue. — The  facies,  jaundice,  albumi- 
nuria, slow  pulse,  great  severity,  and  high  mortality  clearly  ditferentiate 
yellow  fever  from  dengue.  The  difficulties  relate  to  the  initial  cases,  which 
may  be  mild,  and  the  fact  that  the  two  diseases  may  coexist  in  the  same 
locality.  Every  suspect  should  be  at  once  isolated  in  a  screened  hospital. 
Malaria. — The  differential  diagnosis  concerns  the  estivo-autumnal  variety 
which  especially  prevails  in  the  regions  and  at  the  season  of  the  year  in 
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whidi  outbreaks  of  yellow  fever  are  liable  to  occur.  The  facies,  early  jaun- 
dice, eai-ly  albuniiiuira,  slij^ht  cnlart^einent  of  the  spleen,  heniorrhaj^es, 
t's{)e('ially  black  vomit,  late  bradycardia,  and  the  absence  of  the  blood 
juirasite  justify  the  diaiiiiosis  of  yellow  fever.  In  estivo-autinnnal  fever 
the  faeies  is  not  characteristic,  jaundice  and  albuminuria  are  later,  the 
splenic  tumor  is  more  marked,  black  vomit  and  bleeding  gums  are  wholly 
e>;cei>tlonal.  Tn  luMiiori-luiu'ic.  malanal  fever,  luvmaturia,  a  rare  symptom 
in  yellow  fever,  is  most  conspicuous. 

Prognosis. — The  mortality  rait^es  from  10  to  80  per  cent.  It  varies 
greatly  in  ditt'erent  epidemics.  Among  the  working  classes  and  hard 
drinkers  it  is  especially  high.  Of  favorable  prognostic  significance  are 
mild  fever,  slight  jaundice,  a  free  secretion  of  urine,  and  the  absence  of 
black  vomit.  High  fever  at  the  onset  is  ominous.  Black  vomit,  though 
serious,  is  not  invariably  followed  by  death.  Suppression  of  urine  and 
ui*8emic  symptoms  are  rarely  followed  by  recovery. 

XXI.    CHOLERA. 

Cholera  Asiatica;  Cholera  Infectiosa. 

Definition.  —  An  infectious  disease,  endemic  and  epidemic  in  certain 
districts  of  India,  and  occasionally  epidemic  in  Europe  and  America, 
caused  by  the  comma  bacillus  of  Koch — B.  cholera  asiaticce — and  charac- 
terized by  violent  purging,  rice-water  discharges,  and  early  collapse. 

Etiology.— Predisposing  Influences. — Of  great  importance  is  expo- 
sure in  an  infected  district,  but  the  chief  danger  lies  in  the  drinking  of 
Avater  contaminated  with  the  fecal  discharges  of  cholera  patients.  Cholera 
is  endemic  upon  the  delta  of  the  Ganges.  Thence  it  is  from  time  to  time 
transported  along  the  lines  of  commerce  to  various  parts  of  the  world. 
Cases  on  ship  board  have  reached  the  New  York  Quarantine  Station  on 
several  occasions  in  the  last  half-century,  but  the  disease  has  not  gained 
foothold  upon  our  shores  since  1873.  It  has  prevailed  extensively  in  the 
East  in  recent  years  and  is  still  to  some  extent  eijidemic  in  the  Philippines. 
Outbreaks  are  more  common  in  warm  climates — India,  Egypt,  the  Islands 
of  the  Malay  Archipelago — but  the  disease  has  prevailed  fiercely  in  Siberia 
and  Xorthern  Russia  and  to  some  extent  in  Canada.  Warm  weather 
favors  the  spread  of  cholera,  but  cold  does  not  arrest  it.  It  is  especially 
a  disease  of  seaport  cities  and  commercial  centres,  being  transported  by 
persons  and  effects.  It  journeys  in  the  East  with  caravans  and  pilgrims. 
It  is  not  conveyed  by  the  atmosphere  and  does  not  advance  at  a  faster 
rate  than  that  of  ordiuan-  commercial  intercourse.  In  epidemics  those 
who  handle  the  soiled  linen  of  the  sick  or  remove  the  discharges  are  espe- 
cially liable  to  contract  the  disease.  Phj'sicians  and  nurses  on  the  contrary 
are  .seldom  attacked.  Students  in  the  study  of  the  germs  have  contracted 
'' laboratory  cholera."  The  drinking  of  contaminated  water  or  milk, 
articles  of  uncooked  food  as  salads  and  the  like  washed  Avitli  such  water, 
other  articles  of  food  accidentally  contaminated,  are  common  causes  of 
the  disease.  The  part  played  by  the  house-fly  in  mechanically  transporting 
the  pathogenic  organism  from  the  stools  to  articles  of  food  is  most  impor- 
tant.    Every  period  of  life  is  liable. 
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Exciting  Cause. — The  "comma  bacillus,"  discovered  by  Koeli  in 
1884,  is  the  cause  of  the  disease.  This  orgauism  is  present  in  all  cases  of 
Asiatic  cholera  and  does  not  occur  in  other  diseases.  It  is  a  spirochfeta, 
morphologically  appearing  as  a  slightly  curved  rod,  about  half  the  length 
of  the  tubercle  bacillus  but  much  thicker  than  that  organism,  sometimes 
presenting  an  S-shaped  appearance,  and  occasionally  assuming  spiral 
curves.  As  other  organisms  present  similar  forms,  the  characteristic  growth 
in  cultures  becomes  important.  Comma  bacilli  are  found  in  the  stools 
from  the  onset  of  s;>'inptoms  and  in  the  rice-water  discharges  and  contents 

of  the  intestine  after  death  in  almost 
pure  culture.  They  are  rarely  present 
in  the  A'omited  material  and  then  only 
after  violent  or  protracted  retching. 
They  are  not  present  in  the  circulating 
blood  or  in  the  viscera,  but  are  some- 
times found  in  the  intestinal  glands 
and  submucosa.  They  have  been 
demonstrated  in  water  tanks  and  in 
other  drinking  water  supplies  during 
epidemics.  The  sjmiptoms  are  due  to  a 
virulent  toxin,  caused  by  the  bacilli, 
which  acts  chiefly  upon  the  vasomotor 
system.  The  immunity  of  certain  per- 
sons during  epidemics,  and  the  fact 
that  virulent  cholera  bacilli  have  been 
isolated  from  the  stools  of  healthy  individuals  raises  the  question  as  to 
natural  immunity.  Artificial  immunity  can  be  established  in  the  cases  of 
laboratory  animals  and  human  immunity  by  the  methods  of  Haffkin. 
General  epidemics  in  a  communitj^  are  caused  by  contamination  of  the  water 
supply  and  usually  arise  with  great  rapidity.  Circumscribed  outbreaks 
develop  more  slowly  and  the  source  of  the  infection  cannot  always  be 
traced — contact  infection,  bacillus  carriers. 

Symptoms.' — The  period  of  incubation  varies  from  two  to  five  days. 
The  course  of  the  attack  may  be  di^aded  into  four  stages.  Any  one  of 
these  stages  may  be  absent. 

1.  Pre:^ionitory  Diarrhcea. — Looseness  of  the  bowels  may  begin 
abruptly  or  be  preceded  by  colicky  pains  and  vomiting  with  or  without 
fever.  At  the  time  of  an  epidemic  every  case  of  diarrhoea  must  be  re- 
garded as  a  "suspect,"  until  the  true  nature  of  the  symptoms  is  settled 
by  bacteriological  examination  of  the  discharges.  The  stools  and  any 
linen  that  is  soiled  must  be  efficiently  disinfected.  2.  Serous  Diarrhoea. — 
Diarrhoea  becomes  more  urgent,  with  frequent  large  liquid  stools,  which 
presently  assume  the  rice-water  appearance.  Or  the  attack  may  begin 
in  this  way  without  premonitory  symptoms.  There  are  griping  pains  in 
the  abdomen  and  much  bearing  down,  with  great  prostration.  The  tongue 
is  covered  with  a  thick,  whitish  fur  and  there  is  extreme  thirst.  In  the 
course  of  a  few  hours  vomiting  oecui-s.  Severe  muscular  cramps,  espe- 
cially in  the  legs  and  feet,  add  to  the  sufferings  of  the  patient.    Xotwith- 
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standing  the  severity  of  the  symptoms  recovery  may,  in  favorable  cases, 
set  in  at  this  period.  The  pains  and  tenesmns  may  (-ease,  the  rice-water 
eharai'tt'r  of  the  dischar^'cs  give  ])lace  to  stcjols  that  are  fecal  and  bile- 
stained,  the  gastric  irritability  subside,  and  little  by  little  the  ability 
to  retain  water  and  nourishment  return.  3.  Stage  of  Coll.vpsk. — In 
other  cases  collapse  symptoms  rapidly  develop.  The  appearance  of  the 
patient  is  due  to  the  rapid  withdrawal  of  fluid  from  the  tissues.  The  skin 
is  ashy  gray,  shrivelled,  wrinkled  and  inelastic,  and  covered  with  a  clammy 
perspiration;  the  features  are  shrunken,  the  eyeballs  sunk  in  the  sockets, 
the  nose  pinched,  the  cheeks  hollow,  and  the  surface  cyanotic  and  mottled. 
The  external  temperature  is  subnormal  but  the  internal  registers  103^- 
104^  F.  (3y.5--40°  C.)  or  higher.  The  pulse  is  feeble,  thready,  and  un- 
countable. Diarrhoea  frequently  ceases  and  there  is  merely  a  continuous 
oozing  of  rice-water  material  from  the  anus.  The  voice  is  husky  and  whis- 
pering. The  mental  condition  often  remains  singidarly  clear  and  alert. 
At  the  last,  coma  supervenes.  This  is  the  fatal  stage  of  cholera.  It  lasts 
from  a  few  hours  to  a  day  or  two.  The  thin  liquid  stools  are  of  a  grayish- 
white  color,  resembling  turbid  whey  or  rice-water.  They  contain  much 
granular  matter  and  small  whitish  flakes  of  mucus.  In  other  oases  they 
are  tinged  with  blood  and  have  the  appearance  and  odor  of  the  washings 
of  meat.  They  are  alkaline  in  reaction,  highly  albuminous,  and  contain 
sodium  chloride  in  large  proportion.  Under  the  microscope  epithelial 
-cells  and  bacteria,  often  comma  bacilli  in  nearly  pure  culture,  are  seen. 
The  blood  in  consequence  of  concentration  shows  a  high  leucoeytosis. 
The  urine  is  greatly  diminished  or  anuria  may  be  present.  That  which 
is  voided  is  intensely  albuminous.  Microscopically  it  presents  the  char- 
acters of  an  acute  parenchjTnatous  nephritis.  Saliva  is  scanty  but  the 
function  of  the  sweat-glands  is  Tnaiutained.  Cholera  Sicca. — In  rare  in- 
stances the  contents  of  the  bowel  are  retained  and  collapse  terminates 
in  death  without  diarrhoea.  4.  Reactiox. — In  the  cases  which  survive 
the  stage  of  collapse  the  symptoms  characteristic  of  that  condition  grad- 
ually subside.  The  action  of  the  heart  grows  stronger,  warmth  and  color 
return  to  the  skin,  which  regains  its  natural  turgor,  cyanosis  disappears 
and  is  often  replaced  by  a  reddish  mottling  or  erythematous  blush,  the 
stomach  becomes  retentive  of  water  and  bland  fluids,  the  colicky  pains 
and  violent  muscular  cramps  cease,  the  stools  are  much  less  frequent,  and 
the  secretion  of  urine  is  re-established.  TVith  these  signs  of  improvement 
the  disparity  between  the  external  and  internal  temperatures  passes  away. 
The  patient  now  enters  upon  convalescence  which  is  often  protracted,  but 
frequently  interrupted  by  a  relapse,  which  usually  proves  fatal. 

Cholera-typhoid. — The  stage  of  reaction  may  pass  into  a  septic  con- 
dition characterized  by  so-called  typhoid  symptoms,  due  to  secondary 
infection.  In  some  instances  the  predominant  features  are  those  of  gen- 
eral sepsis,  in  others  pulmonary,  and  frequently  they  are  ura^mic.  Feeble, 
rapid  pulse,  dry  tongue,  muttering  delirium,  and  stupor  are  followed  by 
coma,  which  terminates  in  death.  As  in  other  epidemic  diseases  cases  of 
every  degree  of  severity  occur. 

Complications  and    Sequels. —  The  attack  in  the  graver  cases  is  so 


152  MEDICAL  DIAGNOSIS. 

severe  and  rapid  in  its  course  that  complications  as  such  are  not  common. 
Important  sequels  are  inflammation  of  the  mucous  membranes,  as  diph- 
theroid colitis,  pleurisy,  and  pneumonia,  and  abscess  formation,  especially 
parotid  bubo.  Muscle  cramps  may  persist  and  subacute  gastro-intestinal 
sjTnptoms  are  often  present  for  a  long  time. 

Diagnosis. — Direct. — During-  an  epidemic  no  doubt  arises  in  weli- 
developed  cases.  The  clinical  picture  is  unmistakable.  The  uncertainty 
in  regard  to  first  cases  and  suspects  is  usually  quickly  dispelled  by  the 
course  of  the  attack.  Bacteriological  examinations  are  necessary.  Special 
instruction  in  the  examination  of  the  stools  should  be  arranged  in  the 
laboratories  at  the  time  of  prevalence  of  cholera — ^microscopically,  cultural 
methods,  agglutination  tests. 

Differential. — Cholera  Nostras:  Chglera  Morbus. — The  symptoms 
and  course  of  severe  cases  do  not  differ  from  those  of  Asiatic  cholera.  The 
cases  are  sporadic  and  occur  in  hot  weather  in  temperate  climates.  There 
is  often  a  history  of  improper  food,  chilling,  or  exposure.  Vomiting,  diar- 
rhoea with  rice-water  sto(?ls,  colic,  muscular  cramps,  suppression  of  urine, 
cyanosis,  and  collapse  may  terminate  fatally  in  the  course  of  ten  or  twelve 
hours.  The  differential  diagnosis  can  only  be  made  by  laboratorj^  methods. 
Arsenical  and  Other  Poisoning. — -Vomiting,  diarrhoea,  and  collapse  are 
constant  symptoms  in  acute  poisoning  by  the  preparations  of  arsenic, 
mercury,  and  the  poisonous  fungi.  The  absence  of  cholera,  the  sporadic 
occurrence  of  poison  cases,  the  anamnesis,  the  evidences  of  the  poisonous 
substance,  or  the  vial  or  box  in  which  it  was  contained,  are  important. 

Prognosis.  —  The  mildest  cases  recover;  the  severe  cases  almost  in- 
variably die.  The  mortality  ranges  in  different  epidemics  between  30  and 
80  per  cent.  In  any  given  case  alcoholism,  old  age,  or  diminished  powers 
of  resistance  from  other  causes,  marked  cyanosis,  a  temperature  much 
below  normal,  and  early  collapse  are  of  ominous  prognostic  import. 

XXII.   BACILLARY  DYSENTERY. 

Definition. — A  disease  of  the  large  intestine,  usually  acute  but  some- 
times becoming  chronic,  occurring  sporadically  and  in  local  epidemics,  due 
to  the  bacillus  dysenterige  and  characterized  by  tormina,  tenesmus,  and 
frequent  discharges  of  mucus  and  blood. 

Etiology. — Predisposing  Influences. — Dysentery  is  a  widely  spread 
disease.  It  occurs  in  all  parts  of  the  world  but  is  especially  common  in 
tropical  and  subtropical  countries.  AA'hile  bacillary  dysentery  is  much 
more  prevalent  and  disastrous  in  hot  climates,  it  is  also  common  in  tem- 
perate climates  both  as  a  sporadic  and  an  epidemic  affection.  Overcrowd- 
ing and  neglect  of  sanitary  requirements  both  in  military  and  civil  life 
are  predisposing  influences  of  great  importance.  It  follows  that  dysentery 
constitutes  one  of  the  most  serious  difficulties  in  warfare,  especially  in 
tropical  campaigns,  and  that  its  epidemic  outbreak  in  overcrowded  insti- 
tutions not  infrequently  occurs. 

Exciting  Cause. — Bacillus  Dysenterioe. — Shiga,  in  1898,  discovered 
in  the  stools  of  these  cases  a  bacillus,  having  specific  characters,  which  he 
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Fig.  258. — Bacillus  dysenteriffi  (Shiga). 


rofjardcd  as  the  cause  of  llic  disease,  ami  to  \vlii<-li  lie  <ravo  thi.s  name.  Th\>, 
or^^aiiisiu  has  heeu  found  in  the  dysentery  of  the  IMiilippines,  I'orto  Kico, 
in  that  oreurrii?^-  in  various  points  in  the  rnited  States  and  Europe.  It  has 
been  demonstrated  in  the  snniiner  diai-rlKeas  of  infancy. 

There  are  several  strains,  as  de- 
terinineii  by  the  I'elative  air^dutinatinj? 
power  of  the  inunune  serum  upon  the 
baeilli  in  ])ure  culture  and  the  action 
of  tile  baeilli  upon  various  sugars,  but 
the  lesions  jn-oduced  are  the  same. 
Flexner's  types  are,  (1)  the  Shiga,  (2) 
the  Flexner-IIarris — the  strain  preva- 
lent in  the  United  States,  and  (3) 
Baeillus  Y.  The  Baeilhis  dy.senteriiB 
has  never  been  isolated  except  from  the 
stools  or  lesions  in  human  beings.  The 
mode  of  infection  has  not  been  demon- 
strated. The  lesions  comprise  intense 
hypeiwmia  of  the  mucosa  of  the  large 
intestine,  with  scattered  points  of 
hemorrhage,  superficial  necrosis  over  limited  or  extended  surfaces,  and 
enlargement  of  the  solitary  follicles.  Deep  ulceration  is  not  present  in  the 
cases  that  are  early  fatal.  In  the  most  intense  cases  great  thickening  of 
the  mucosa  and  other  coats  of  the  colon  occurs,  together  with  extensive 
necrosis  and  gangrene.     The  ileum  may  be  involved. 

Symptoms. —  The  period  of  incubation  does  not  exceed  forty-eight 
hours.  The  onset  is  sudden,  with  abdominal  pain  and  frequent  discharges 
consisting  at  first  of  fa?ces,  followed  by  mucus  which  soon  becomes  bloody. 
There  is  urgent  inclination  to  go  to  stool,  with  twisting  abdominal  pain 
and  violent  rectal  tenesmus.  The  pyrexia,  moderate  at  first,  soon  rises 
to  103°-104°  F.  (39.5°-40°  C).  Thirst  is  intense  and  there  is  complete 
loss  of  appetite.  The  pulse  is  rapid,  small,  and  feeble.  In  the  very  severe 
cases  the  patient  becomes  delirious  and  death  occurs  in  the  course  of  the 
third  or  fourth  day.  In  favorable  cases  the  urgency  of  the  intestinal 
symptoms  gradually  declines,  the  temperature  falls,  and  convalescence  may 
be  fully  established  in  three  or  four  weeks.  There  are  other  eases  in  which, 
with  subacute  symptoms,  the  cases  run  a  protracted  course.  ]\Iany  of  our 
soldiers  return  from  the  island  possessions  wdth  chronic  dysentery. 

Among  the  important  complications  and  sequels  are  malarial  infec- 
tion, subacute  septic  arthritis,  pluerisy,  pericarditis,  endocarditis,  and 
sepsis.  Albuminuria,  anaemia,  oedema  of  the  legs  and  feet,  and  various 
palsies  due  to  neuritis  occur  in  the  protracted  cases.  In  contrast  to  amoebic 
dysentery,  abscess  of  the  liver  is  extremely  rare. 

Diagnosis. — Direct, — Laboratory  methods  are  necessary.  In  non- 
amcebic  dysentery  the  B.  dysenteric  must  be  sought  in  the  stools.  It  is 
isolated  most  conveniently  from  the  shreds  of  mucus.  In  the  acute  cases 
the  blood-serum  agglutinates  the  bacillus  in  the  Flexner-Harris  strain  in 
dilutions  of  1-1000  up  to  1-1500 ;  the  Shiga  strain  agglutinates  less  readilv. 
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DiFFEEENTiAL. — BaciUarj  dysentery  is  to  be  distinguished  from 
amoebic  dysentery  only  by  the  methods  of  the  laboratory. 

Prognosis. —  The  outlook  in  the  sporadic  cases  in  temperate  climates 
is  favorable ;  in  local  epidemics  less  so,  especially  with  bad  sanitary  ar- 
rangements. In  active  campaigns  and  tropical  dysentery  the  death-rate 
is  high.  The  dysentery  of  Japan  has  a  mortality  of  about  25  per  cent. 
After  recovery  there  is  very  frequently  prolonged  ill  health  with  gastro- 
intestinal s^Tuptoms  and  diarrhoea. 


XXIII.  THE  PLAGUE. 

Testis;  Bubonic  Plague. 

Definition. — An  infectious  febrile  disease  of  the  Orient,  caused  by 
Bacillus  pestis,  and  characterized  by  glandular  swellings  or  buboes,  car- 
buncles, pneumonia,  and,  in  many  cases,  hemorrhages  beneath  the  skin 
and  from  the  mucous  surfaces. 

Etiology.  —  Predisposing  Influences. — This  disease,  the  great  pesti- 
lence of  Europe  and  Great  Britain  for  eleven  hundred  years,  practically 
disappeared  towards  the  close  of  the  seventeenth  century.  It  has  not 
appeared  as  an  epidemic  in  England  since  the  Great  Fire  in  London  in 
1666,  the  year  following  the  Great  Plague.  Its  cessation  is  due  to  modern 
methods  of  living.  It  has  been  said  of  Europe  that  when  the  shirt  came 
in  the  plague  went  out.  Always  smouldering  and  frequently  flaring  up 
in  the  East,  the  plague  occasionally  slipped  over  into  Lower  Italy,  Egypt, 
and  other  countries  bordering  on  the  Mediterranean,  but  not  until  the  out- 
break at  Hong  Kong  in  1894  did  it  again  threaten  to  become  a  world  pest. 

Since  that  date  it  has  continued  its 
ravages,  especially  in  India,  where  dur- 
ing the  first  six  months  of  1905  nearly 
900,000  persons  died  of  it,  the  highest 
mortality  for  a  half-year  made  in  the 
epidemic  of  eleven  years'  duration. 
During  the  past  decade  the  plag-ue  has 
appeared  in  Egypt  and  other  parts  of 
the  Mediterranean,  South  Africa, 
Oporto,  Glasgow,  New  York,  Mexican 
and  South  American  ports,  Australia 
and  New  South  Wales.  Occupation, 
age,  and  sex  are  without  influence  as 
predisposing  factors.  The  disease 
spreads  chiefly  among  the  poorer 
classes.  The  prevalence  is  greatest  in 
the  hot  season,  but  outbreaks  sometimes 
occur  during  the  coldest  weather.  Personal  and  household  cleanliness  are 
important.  In  Bombay  few  attendants  upon  the  sick  were  attacked,  and 
not  a  case  occurred  among  the  British  soldiers  engaged  in  police  duty  and 
disinfection.  Only  an  occasional  case  occurs  among  Europeans  living  in 
infected  regions. 


Fig.  259.— Bacillus  pestis.     a,  organism  from 
culture;  6,  smear  preparation  from  spleen. 
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Exciting  Cause. — Bacillus  pest  is  was  discovered  l»y  Kitasuto.  It 
appears  in  the  form  of  short,  iion-iiiotile  rods,  with  rounded  ends,  stainint^ 
readily  and  more  densely  at  the  poles  than  in  the  middle,  and  deculori/ed 
hy  (Jram.-;  method.  This  oryanism  has  a  charaeteristie  ;^ro\vth  in  culture. 
It  is  present  in  the  blood  and  lesions  of  the  pla^nic  and  in  the  dust  of  houses 
in  which  eases  have  occurred,  and  in  the  earth  of  the  floors  and  ad.jacent 
l)arts.  Dous  and  cats  and  household  vermin,  as  ]-ats,  nuce,  flies,  and  fleas, 
suffer  from  the  infection,  transjnit  it  to  others  and  to  man.  and  die  infected 
by  its  germ.  Plague  bacilli  are  present  in  enormous  numbers  in  the 
liemorrhagic  sputum  in  the  pneumonic  form  of  the  disease,  and  may  be 
found  in  the  ordinary  bubonic  form. 

Mode  of  Traiisntission. — The  plague  is  not  contagious  in  the  ordinary 
sense.  It  is  dependent  on  the  disease  in  the  rat,  and  is  transmitted  from 
rat  to  man  by  the  rat  flea.  Cases  commonly  occur  singly  in  a  house. 
]\Iultiple  cases  are  usually  simultaneous.  Rat  fleas  are  carried  by  personal 
and  other  fomites.  Insanitary  conditions  except  as  to  rats  have  no  relation 
to  plague. — Plague  Commission,  1908. 

Symptoms. — The  period  of  incubation  varies  from  two  to  five  days. 
The  following  forms  are  described :  1.  RuonrEXTARY  Form  ;  Pestis 
Minor. — The  patient  is  not  in  all  cases  ill  enough  to  go  to  bed.  There 
is  moderate  fever,  with  enlargement  and  tenderness  of  the  inguinal  glands, 
which  sometimes  undergo  suppuration.  These  cases  constitute  a  danger 
to  the  community  by  the  presence  of  the  bacilli  in  the  discharges.  2.  The 
Ordinary  Form;  Bubonic  Plague. — The  onset  is  sudden,  with  a  chill 
which  is  immediately  followed  by  fever,  headache,  backache,  muscular 
soreness,  great  anxiety,  and  depression  of  spirits.  The  temperature  pro- 
gressively rises  until  the  third  or  fourth  day,  when  there  is  a  more  or  less 
marked  remission,  followed  by  a  further  rise  coincident  with  the  develop- 
ment of  the  buboes,  and  accompanied  by  signs  of  septic  infection,  dry, 
bro^^^l  tongue,  delirium,  stupor  and  collapse  symptoms — secondary  fever. 
Death  frequently  occurs  at  this  stage.  The  swelling  of  the  superficial 
lymph-nodes  occurs  between  the  third  and  fifth  days,  the  inguinal  nodes 
being  involved  in  more  than  half  the  cases,  less  frequently  those  of  the 
axilla  or  neck.  The  adenitis  may  undergo  resolution,  suppuration,  or,  in 
rare  cases,  gangrene,  with  the  formation  of  deep  sloughs.  Necrosis  of  the 
subcutaneous  tissue  may  give  rise  to  more  or  less  extensive  carbuncles. 
Enlargement  of  the  spleen  occurs.  Petechia?  are  common,  and  the  exten- 
sive subcutaneous  hemorrhages  that  characterized  the  disease  in  certain 
epidemics  gave  to  it  in  the  ^Middle  Ages  the  popular  name  of  the  Black 
Death.  Ha?moptysis  and  other  hemorrhages  from  the  mucous  surfaces 
have  been  especially  noted  in  some  outbreaks.  3.  The  Septic  Form. — 
The  symptoms  are  from  the  onset  overwhelming,  and  death  occurs  in  the 
course  of  three  or  four  days  without  the  appearance  of  buboes.  Hemor- 
rhages constitute  a  prominent  feature.  Metastatic  abscesses  are  frequently 
found  in  the  viscera.  4.  The  Pneumonic  Form. — The  disease  may  appear 
as  a  primary  specific  pneumonia,  with  the  usual  characters  of  infectious 
inflammation  of  the  lungs.  The  type  is  bronchopneumonic,  the  fever  high, 
the  respirations  rapid,  the  sputum  hemorrhagic  and  laden  with  the  bacilli. 
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The  attack  lasts  only  a  few  days  and  almost  invariably  terminates  in  death. 

Diagnosis. — Direct. — Cases  imported  during  the  stage  of  incubation 
or  the  first  cases  in  an  outbreak  may  be  readily  overlooked.  In  suspected 
cases  all  uncertainty  can  be  at  once  settled  by  a  proper  laboratory  inves- 
tigation. The  bacteriological  examination  of  the  blood,  pus  from  the 
buboes,  the  urine,  and  the  sputum  yields  positive  results.  If  necessary 
cultures  should  be  made  and  inoculation  experiments  upon  guinea-pigs. 
The  danger  of  the  unportation  of  the  disease  at  the  present  time  renders 
an  efficient  inspection  at  the  quarantine  station  at  every  port  of  entry 
imperatively  necessary  with  bacteriological  studies  in  the  case  of  every 
suspect. 

Prognosis. — ^Bubonic  plague  is  the  most  fatal  of  the  acute  infectious 
epidemic  diseases.  In  the  larval  forms  recovery  is  the  rule ;  in  the  septic 
and  pneumonic  forms  death;  in  the  ordinary  bubonic  form  a  great  major- 
ity of  the  cases  die.  The  statistics  of  the  jNIiddle  Ages  are  unreliable  but 
it  is  stated  that  the  Black  Death  of  the  fourteenth  century  destroyed  one- 
fourth  of  the  population  of  Europe. 


XXIV.    MALTA  FEVER. 

TJndulant  Fever;  Mediterranean  Fever. 

Definition. — An  acute  general  infectious  disease  caused  by  the  Mi- 
crococcus melitensis  and  characterized  by  irregular  fever  of  long  duration 
and  remittent  or  intermittent  type,  with  periods  of  apyrexia,  by  profuse 
sweating,  rheumatoid  pains,  arthritis,  and  enlargement  of  the  spleen. 

Etiology.- — Predisposing  Influences. — The  disease  prevails  widely 
upon  the  littoral  and  islands  of  the  JMediterranean  and  is  known  as 
Mediterranean  fever,  rock  fever,  Xeapolitan  fever,  Danubian  fever.  It 
has  also  been  encountered  in  China  and  India,  Manila  and  in  the  West 

Indies,  and  imported  cases  have  been 
studied     in     this     country.  It     is 

prevalent  in  summer  as  an  endemic 
disease,  not  occasionally  in  circum- 
scribed epidemics.  It  is  not  directly 
transmissible  from  the  sick  to  the  well. 
Malta  fever  is  especially  a  disease  of 
young  adults.  It  has  been  particularly 
studied  by  the  surgeons  of  the  British 
Army  stationed  at  Gribraltar  and  ]\Ialta. 
Exciting  Cause. — The  Micrococ- 
cus melitensis  was  first  isolated  and 
studied  by  Brun  in  1887.  This  organ- 
ism is  found  in  the  circulating  blood, 
and  is  present  in  the  spleen  during  life 
and  after  death.  It  is  pathogenic  for 
monkeys,  and  eases  of  accidental  infection  in  laboratory  work  have  been 
reported.  The  serum  of  the  patient  after  the  fifth  day  causes  agglutination 
of  cultures  of  the  organism  in  dilution  of  1  to  10  or  1  to  50. 


Fig.  260. — Micrococcus  melitensis. 


MALTA;  UNDULANT;  MEDITERllANEAN  FIA  i:ii.  \'>7 

The  milk  su|)pl\'  at  Malta  is  lary-fly  ilt'i-i\C(l  I'l-oiii  i^'oats,  and  Zannnil, 
in  1905,  iiuulo  the  iiiiportaut  discovery  that  tiu;  ^--oats  of  the  island  are 
infected  with  JMieroeoeeus  inclitciisis  and  isolated  this  organism  from  the 
milk  and  nrine  of  those  animals. 

Symptoms. — The  i)eriod  of  iii('M])ation  lasts  from  six  to  ten  days, 
'["lie  onset  is  preeetled  by  prodromes  not.  nnlikc  those  of  enterie  fever.  Tiie 
conrse  of  the  disease  is  eliaraeteri/ed  by  nndnlations  of  fever,  102''-104° 
F.  (39°— 40^^  C),  of  distinctly  remittent  type,  lasting  as  a  rnle  from  one 
to  three  weeks,  and  separated  by  intervals  of  incomplete  or  complete 
apyrexia  of  two  or  more  days'  dnrati(Mi.  In  rai-e  cases  during  the  pyrexial 
])eriod  the  fever  conforms  to  the  intermittent  type,  without,  howevei-,  mani- 
festing the  regular  periodicity  of  the  malarial  infections.  This  irregular 
fever  is  indefinitely  prolonged,  lasting  from  three  months,  tlie  average  time, 
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Fig.  261. 


-Malta  or  undulant  fever. — Jackson.    An  average  case  may  extend  more  than  twice  the  duration 

shown  on  this  chart. 


to  six  months,  and  being  in  some  instances  prolonged  by  a  series  of  relapses 
to  two  years.  Obstinate  constipation,  progressive  anaemia,  and  debility  are 
common  symptoms ;  the  spleen  is  enlarged  and  tender ;  neuralgias,  intlam- 
mation  of  the  joints,  with  iutra-articular  ett'usion,  painful  intlanmiatoiy 
conditions  of  certain  fibrous  structures,  and  orchitis  occur  as  complications. 
The  wave-like  range  of  the  temperature  has  suggested  the  name  "undulant 
fever."  A  malignant  type,  fatal  in  the  course  of  a  week  or  ten  days, 
is  recognized,  and  a  so-called  intermittent  type  with  a  daily  rise  of  tempera- 
ture toward  evening  has  been  described. 

Diagnosis. — Direct. — In  districts  in  which  ]\Ialta  fever  is  endemic 
the  direct  diagnosis  is  not  attended  with  difficulty.  It  rests  upon  the  char- 
acter of  the  fever  and  its  protracted  course  with  intervals  of  apyrexia, 
the  tendency  to  relapse,  the  headache,  lassitude,  and  joint  affection. 
Finally,  the  agglutination  test  is  conclusive.' 

Differexti^Mj. — The  tme  nature  of  the  disease  may  not  be  apparent 
in  imported  cases.  Malaria  reveals  itself  upon  an  examination  of  the 
blood.     The  temperature  is  higher,  the  periodicity,  as  a  rule,  more  dis- 
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tinctly  defined.  Joint  pains  are  not  prominent.  The  judicious  use  of 
quinine  is  curative — therapeutic  test.  Enteric  fever  differs  from  Malta 
fever  in  its  temperature  range  and  duration.  If  relapses  occur  they  con- 
stitute a  repetition  of  the  primary  attack  and  like  it  are  attended  by  sub- 
continuous  temperature,  rose  spots,  and  marked  intestinal  and  nervous 
symptoms.  A  positive  Widal  reaction  is  conclusive.  Endemic  and  epi- 
demic influences  are  suggestive.  Dengue  is  a  pandemic  disease  and  spreads 
with  great  rapidity.  The  joint  affection  is  among  the  earliest  and  most 
conspicuous  phenomena.  The  initial  febrile  paroxysm  is  of  short  duration 
and  the  recurrent  paroxysm  is  characterized  by  a  polymorphous  rash. 
Rheumatic  fever  bears  only  a  superficial  resemblance. 

Prognosis. — The  mortality  is  about  2  per  cent.  Death  is  due  to  the 
debility  resulting  from  indefinitely  prolonged  fever,  the  ansmia,  or  com- 
plications.   Convalescence  is  hastened  by  change  of  climate. 

XXV.   TETANUS. 

Lockjaw. 

Definition. — An  infectious  disease  caused  by  a  bacillus — B.  tetani — 
found  in  garden  earth  and  in  the  excrement  of  herbivorous  animals, 
especially  the  horse,  characterized  by  tonic  spasm  of  the  muscles,  with 
paroxysmal  exacerbations. 

Etiology. — Predisposing  Influences. — Tetanus  is  essentially  a  wound 
infection — tetanus  traumaticus.  The  view  at  one  time  entertained,  that 
the  disease  may  be  cryptogenic — tetanus  idiopathicus — or  due  to  rheuma- 
tism or  exposure  to  cold,  tetanus  rlieumaticus,  is  no  longer  accepted.  Many 
cases  arise  in  consequence  of  insignificant  wounds  which  are  overlooked  or 
entirely  healed  at  the  beginning  of  the  attack.  Internal  injuries  involving 
the  mucous  membrane,  wliich  elude  observation,  are  to  be  considered  in 
this  connection.  Whether  or  not  infection  may  occur  by  inhalation  of 
tetanus  spores  in  the  absence  of  a  lesion  of  the  buccal  or  respiratory  mucous 
membrane  is  not  known.  Tetanus  occurs  in  all  latitudes  but  is  much 
more  common  in  tropical  than  in  temperate  climates,  and  among  the  colored 
than  the  white  races.  This  is  especially  true  of  puerperal  tetanus  and 
tetanus  of  the  new-born.  In  tropical  America  and  the  West. Indian  Islands 
tetanus  has  prevailed  as  a  veritable  public  scourge. 

Since  the  discoveiy  of  the  tetanus  bacillus  and  the  diffusion  of  the 
knowledge  of  its  saprophytic  existence  the  prevalence  of  the  disease  has 
greatly  diminished.  Tetanus  occurs  more  frequently  in  the  summer  and 
early  winter  than  at  other  seasons  of  the  year.  It  has  been  attributed  to 
exposure  to  cold  and  to  sleeping  upon  the  damp  ground.  Aside  from  the 
frequency  of  tetanus  among  the  new-born,  age  is  without  influence.  The 
disease  is  said,  however,  to  be  less  common  after  the  sixteenth  year.  Sex 
is  without  influence  except  in  so  far  as  occupation  renders  males  more 
liable  than  females.  Occupation  is  an  important  predisposing  influence. 
All  those  which  involve  liability  to  wounds  of  the  extremities,  with  coin- 
cident fouling  with  earth,  manure,  or  the  excrement  of  animals,  especially 
with  that  of  the  horse,  or  with  dust  or  dirt  containing  such  material,  pre- 
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dispose  to  totamis.  llencc  staldnncii,  teaiiistcrs,  ^^ardeners,  aiid  soldiers, 
espwially  eavalrynicii,  are  partieularly  liable  to  the  disease.  In  some 
military  campaipis  tetanus  has  contril)uted  largely  to  the  mortality. 

The  majority  of  eases  oeeur  after  lacerated  and  crushed  wounds, 
espet'ially  those  iiivolviii<r  iar^'e  nerves.  The  diseas{'  is  comparatively 
infrequent  after  incised  wountls.  Tlie  extent  and  severity  of  the  wound 
has  no  direet  relation  to  the  liability  to  tetanus.  The  condition  of  the 
wound  as  rcirards  its  tendency  to  heal  is  entirely  without  influence;  tetanus 
iiuiy  occur  when  a  wound  has  comijlctciy  licalcd  and  a  cicatrix  has  formed. 
The  disease  may  follow  the  most  trifling  traumatism — the  extraction  of  a 
tooth,  the  use  of  cupping  glasses,  the 
sting  of  an  insect,  the  application  of 
a  blister.  It  is  far  more  frequent  after 
injuries  of  the  extremities  than  in  other 
parts  of  the  body.  The  disease  has  been 
attributed  to  the  use  of  the  hypodennic 
syringe.  At  one  time  tetanus  was  com- 
mon in  hospitals  and  occasionally 
became  epidemic  in  maternity  institu- 
tions, a  large  proportion  of  the  lying-in 
women  and  their  children  dying  of  this 
disease. 

Diphtheria  antitoxin,  vaccine  virus 
and  bacterial  vaccines,  if  not  subjected 
to  rigid  control,  may  be  contaminated 
with  tetanus  spores.  Gelatin  sometimes 
contains  tetanus  spores  and  inett'ectually  sterilized  solutions  of  this  sub- 
stance used  as  a  haemostatic  have  caused  human  tetanus. 

Exciting  Cause. — The  tetanus  bacillus  is  characterized  by  a  terminal 
spore,  Avhich  gives  it  the  appearance  of  a  nail  or  pin.  It  is  slightly 
motile,  gram  positive,  anaerobic  and  pathogenic  for  animals.  In  wounds 
it  multiplies,  giving  rise  to  an  intensely  virulent  toxin,  which  extends  by 
wa}'  of  the  nerves  to  the  nerve  centers  and  brain  unless  promptly  neutralized 
by  tetanus  antitoxin.  Its  normal  habitat  is  the  intestinal  tract  of 
herbivorous  animals.  Its  spores  are  characterized  by  great  resistance. 
It  has  been  found  in  the  cultivated  surface  soil  of  all  countries,  but  not 
beyond  the  depth  of  30  cm.  It  has  also  been  found  in  the  dust  of  streets 
and  in  the  woodwork  of  houses  and  furniture.  It  is  frequently  present 
in  the  excrement  of  animals  and  man.  The  comparative  infrequency  of 
tetanus  is  in  strong  contrast  with  the  wide  distribution  of  its  cause. 

Symptoms. —  The  period  of  incubation  varies  from  three  days  to 
three  Aveeks.  In  a  majority  of  the  cases  acute  symptoms  manifest  them- 
selves between  the  fourth  and  the  tenth  day.  In  general  the  onset  occurs 
between  the  eighth  and  fourteenth  days,  rarely  later  than  the  fourth  week. 
Prodromes  are  infrequent.  They  consist  of  nausea,  tenderness  in  the 
wound  or  scar,  increased  suppuration  or  spontaneous  reopening  of  the 
wound,  accompanied  by  restlessness  and  loss  of  sleep. 


Fig.  262. — Bacillus  tetani  and  free  spores. 
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The  attack  is  occasionally  marked  by  shivering  or  an  actual  chill. 
The  characteristic  symptoms  are  continuous  tension  of  the  voluntary 
muscles,  and  the  occurrence  at  irregular  intervals  of  spasms  of  varying 
intensity.  The  tension  and  the  spasms  are  commonly  relaxed  during 
sleep.  In  inoculated  animals,  these  symptoms  usually  commence  in  the 
region  of  the  wound  and  extend  to  other  parts  of  the  body.  In  man  they 
often  first  involve  the  muscles  of  the  neck  and  suggest  an  ordinary  torti- 
collis from  cold.  Tension  and  spasm  of  the  masticatory  muscles — trismus 
— soon  occur  and  may  be  the  earliest  manifestations  of  the  true  condition. 
There  is  inability  to  open  the  mouth  or  protrude  the  tongue — lockjaw 
— and  efforts  to  perform  these  actions  provoke  more  or  less  persistent 
spasm  of  the  facial  muscles — risus  sardonicus.  Presently  the  abdomen 
is  felt  to  be  hard  and  board-like,  as  in  the  early  stage  of  peritonitis, 
from  contraction  of  the  muscles.  A  sensation  of  oppression  or  pain  in  the 
precordia,  extending  to  the  spine,  is  frequently  experienced,  and  has  been 
attributed  to  spasm  of  the  diaphragm.  The  pain  at  this  time  is  not  usually 
severe  in  proportion  to  the  violence  of  the  spasm;  later  it  becomes  more 
intense.  In  a  short  time  the  spasms  extend  to  the  voluntary  muscles  in  all 
parts  of  the  body  and  affect  them  with  about  equal  severity.  The  dorsal 
and  lumbar  muscles  may  contract  more  violently  than  their  antag- 
onists, giving  rise  to  opisthotonos.  Forcible  contraction  of  the  abdominal 
muscles,  causing  emprosthotonos,  or  of  the  muscles  of  one  side — pleu- 
rothotonos — are  far  less  common  and  less  marked.  On  the  other  hand, 
transient  or  persistent  rigidity  of  the  trunk  and  limbs — orthotonos — is 
frequently  observed.  The  fingers  are  but  sHghtly  involved  in  the  general 
stiffness  and  spasmodic  contraction.  The  laryngeal  muscles  may  be  in- 
volved, causing  noisy  respiration,  dyspnoea,  or  fatal  asphyxia.  The  spasms 
may  occur  spontaneously  and  are  apt  to  come  on  when  the  patient  awakes 
from  sleep.  They  are  caused  by  trifling  external  impressions,  as  efforts 
to  move,  the  arrangement  of  the  bedclothing,  or  an  examination  of  the 
pulse  or  heart.  Attempt  to  swallow  frequently  brings  on  violent  general 
spasm.  Viscid  saliva  accumulates  in  the  mouth  and  is  swallowed  with 
difficulty.  Respiration  is  disturbed ;  there  may  be  cyanosis ;  the  expres- 
sion is  greatly  changed.  The  spasms  are  followed  by  great  exhaustion, 
with  periods  of  quietude,  drowsiness,  and  sleep.  The  duration  of  the  par- 
oxysms is  variable.  The  intellect  as  a  rule  remains  clear  throughout  the 
attack.  In  rare  cases  delirium  has  occurred.  The  pulse  is  increased  in 
frequency  during  the  paroxysms;  in  the  intervals  the  pulse  and  respira- 
tion are  commonly  normal.  The  temperature  is  frequently  normal  until 
toward  the  close  of  the  attack;  in  some  instances  there  is  fever  from  the 
onset,  104°-105°  F.  (40°-40.5°  C).  A  preagonistic  rise  is  usual  and  often 
extreme,  106 °-110°  F.  (41.1°^3.5°  C).  Abundant  perspirations  occur 
during  the  paroxysms.  The  urine  is  decreased  in  quantity,  concentrated, 
dark,  and  frequently  albuminous.  Its  toxic  coefficient  is  increased  and  its 
injection  into  animals  has  caused  fatal  tetanus.  The  bowels  are  consti- 
pated. The  sphincters  are  contracted.  The  administration  of  a  clyster 
may  be   difficult   and   catheterization   impossible.    These    procedures   are 
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not  ()iil\'  liiiulerod  1)\'  tin'  stiitc  of  the  niuscli-s  hut  lln-y  also  cause  violent 
,ii;t'iH'ral  spasms. 

'Die  aeute  eases  usually  prove  fatal  about  the  tliiid  day.  The  milder 
eases  may  eoutiinu'  foi-  two  or  tliree  weeks  or  even  lonj^er.  Keeoveries 
usually  take  place  in  the  prolonged  eases.  The  disease  is  most  severe  and 
(piickly  lata!  when  it  develops  shortly  after  the  injury.  Death  occurs 
iu  the  aeute  eases,  usually  duriim-  the  ])aroxysm,  from  asphyxia,  (edema  of 
the  ji;lottis,  or  cerebral  henu)rrhay:e ;  less  fre({uently  from  sudden  collapse 
or  coma.  In  tlu>  proloniicd  cases  it  may  be  the  result  of  exhaustion  or  of 
inhalation  piieunH)nia.  If  the  patient  survives  the  fourth  day  the  intensity 
of  the  symptoms  may  gradually  diminish.  Tetanus  neonatorum  is  due  to 
infection  at  the  navel.  The  disease  usvudly  shows  itself  between  the  first 
and  fifth  days  after  the  separation  of  the  cord.  The  symptoms  are  the 
same  as  those  of  ordinary  traumatic  tetanus.  The  duration  is  variable, 
death  connnonly  occurring-  about  the  third  or  fourth  day.    Recovery  is  rare. 

The  term  puerperal  tetanus  is  applied  to  those  cases  which  develop 
in  tlie  lyinu--in  woman.  It  frequently  occurs  as  the  result  of  abortion  or 
from  neglect  of  antiseptic  precautions  in  confinement.  Tetanus  may  occur 
after  operations  or  in.juries  of  the  genitalia  in  non-pregiiant  women.  Tet- 
anus bacilli  have  been  found  in  the  uterus  and  vaginal  discharges. 

The  Cephalic  or  Facial  Tetanus  of  Rose  originates  from  a  lacerated 
wound  in  the  region  of  the  facial  nerve  and  is  characterized  by  trismus,  diffi- 
culty in  swallowing,  and  paralysis  of  the  facial  muscles  upon  the  same  side. 

Diagnosis. — Direct. — This  rests  upon  the  occurrence  of  stiifness  iu 
the  muscles  of  the  neck,  trismus,  substernal  pain  extending:  to  the  back, 
followed  by  risus  sardonicus,  general  tension  of  the  muscles  with  paroxysms 
of  spasms,  and  finally  upon  the  bacteriological  examination.  The  previous 
occurrence  of  trauma  is  most  important.  Courmont  has  shown  that  neither 
spontaneous  nor  experimental  tetanus  develops  any  agglutinating  property 
in  the  blood. 

Differential. — 1.  Torticollis  following  exposure  to  cold — so-called 
rheumatic  torticollis.  A  histon^  of  trauma  and  the  rapid  development 
of  the  attack  speedily  settle  any  doubt.  2.  Trismus  associated  with 
quinsy.  Parotitis  and  local  abscesses  of  the  jaws  or  teeth  may  suggest 
tetanus,  but  a  careful  examination  and  the  absence  of  general  symptoms 
render  the  diagnosis  clear.  It  is  important  in  this  connection  to  note  that 
the  rigidity  of  the  masticatory  muscles  in  tetanus  is  bilateral.  3.  Strychnia 
roisoniu(j. — The  spasms  are  very  suggestive  but  trismus  is  rarely  marked, 
and  in  the  intervals  between  the  paroxysms  there  is,  in  strychnia  poisoning, 
no  rigidity.  4.  Cerebrospinal  Meningitis. — Opisthotonos  is  a  common 
and  prominent  symptom  and  in  rare  cases  general  spasms  may  occur, 
but  the  high  fever  and  grave  mental  derangements  stand  in  contrast  to 
the  absence  of  fever  at  the  beginning  and  the  mental  clearness  in  tetanus. 
5.  Tetany. — Spasm  of  the  extremities,  the  peculiar  position  of  the  wrists 
and  hands  and  the  feet  and  toes,  the  occurrence  of  the  symptom  described 
by  Trousseau  and  that  of  Chvostek,  together  with  the  conditions  under 
which  the  disease  occurs,  usually  render  the  diagnosis  a  simple  matter. 
11 
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6.  Hydrophobia . — The  history  of  the  case,  showing  the  bite  of  an  animal 
or  man,  the  long  period  of  incubation,  the  absence  of  trismus,  the  influence 
of  attempts  to  swallow  in  producing  the  spasms,  and  the  great  restlessness 
and  jactitation  are  of  diagnostic  importance.  7.  Hysteria. — The  paroxysms 
are  occasionally  attended  by  convulsions  wMch  suggest  tetanus.  Th© 
absence  of  antecedent  trauma,  the  neurotic  temperament,  the  inter- 
paroxysmal  state,  the  emotional  manifestations,  the  curious  sensory  dis- 
turbances, the  existence  of  hysterogenetic  areas  render  the  differential 
diagnosis  between  this  condition  and  tetanus  easy. 

Prognosis. — The  worst  days  are  the  first  four.  The  aphorism  of  Hip- 
pocrates still  holds  good :  * '  The  patient  who  survives  the  fourth  day  may 
recover. ' '  Traumatic  tetanus  is  less  frequent  and  less  fatal  in  women  than 
in  men.  The  general  mortality  is  about  80  per  cent.  The  immediate 
prophylactic  use  of  tetanus  antitoxin  serum  in  wounds  defiled  with  manure, 
garden  soil  or  any  suspicious  dirt,  especially  that  of  blank  cartridges,  and 
the  radical  treatment  of  penetrating  wounds  has  greatly  diminished  the 
occurrence  of  cases.  "When  s;smiptoms  have  developed,  the  time  for  success- 
ful treatment  is  too  often  past.  The  later  the  disease  shows  itself  after 
the  occurrence  of  the  wound  of  infection  the  milder  is  its  course,  and 
the  more  intense  the  initial  symptoms  the  greater  the  danger.  The  mor- 
tality is  greater  in  children  than  in  adults.  Eestriction  of  the  spasms  to 
the  muscles  of  the  neck  aud  jaw,  and  the  absence  of  fever  are  favorable. 

XXVI.  HYDROPHOBIA. 

Babies  J  Lyssa. 

Definition. — An  acute  infectious  disease  of  wann-blooded  animals, 
caused  by  an  unknown  specific  virus  contained  in  the  saliva,  characterized 
by  convulsive  and  paralytic  symptoms  and  communicated  by  inoculation 
to  man. 

The  terms  ' '  hydrophobia  ' '  and  ' '  rabies ' '  denote  prominent  symptoms. 
The  Greek  term  ' '  lyssa ' '  is  frequently  used.  The  distinction  between 
lyssa  humana  and  lyssa  animalis  is  unnecessary. 

Etiology. — Predisposing  Influences. — A  distinction  was  formerly 
made  between  the  hydrophobia  of  man  and  that  of  animals.  Experi- 
mental medicine  has  established  the  fact  that  the  disease  in  man  and 
animals  is  the  same.  Climate  is  without  influence.  The  disease  occurs  in 
all  parts  of  Europe  and  is  common  in  France,  Holland,  and  England.  At 
one  time  frequent  in  Germany,  it  has  in  recent  years  become  rare  as  a 
result  of  the  strict  enforcement  of  lawr,  regulating  the  muzzling  and  care  of 
dogs.  It  is  very  common  in  Russia.  In  North  America  it  is  comparatively 
infrequent.  The  greater  number  of  cases  develop  in  the  summer  months, 
a  fact  which  finds  ready  explanation  in  the  out-door  life  and  lighter  clothing 
at  this  season.  ]\len  and  children  are  affected  more  frequently  than  women 
who  are  less  exposed  and  whose  clothing  affords  some  degree  of  protection. 

Epidemics  among  animals  can  often  be  traced  to  a  single  case.     The 
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spont«Tiieons  occnrrence  of  the  disease*  as  the  result  of  cold,  heat,  thiist,  or 
other  such  cause  has  not  l)cen  estal)lished.  It  is  eciuallr  c()iitra»\v  to  experi- 
ciici'  that  hydroi)h»)l)ia  arises  spontaneously  in  man.  Inoculation  takes 
place  in  the  vast  nuijority  of  eases  by  the  bites  of  animals  sutTerinf?  from 
the  disease.  Not  every  bite  of  an  animal  suirerinf,'  from  rabies  produces 
the  disease,  since  the  stiliva  may  be  wiped  olf  by  the  clothing.  Especially 
dangerous  are  bites  upon  the  face,  hands,  and  the  uncovered  lef,'s  and  feet. 

Kabies  occurs  most  frequently  in  the  dog,  wolf,  and  cat.  Nearly  all 
the  domestic  animals  occasionally  sutt'er  as  the  result  of  inoculation.  Rats 
and.  in  this  country,  the  skunk  are  particidarly  liable.  The  disease  is  com- 
moidy  propaijated  by  the  dog,  whicli  is  on  the  one  hand  peculiarly  suscep- 
tible and  on  the  other  hand  liable  to  infect  other  animals  and  human  beings, 
the  disposition  to  bite  being  an  especial  manifestation  of  the  attack.  Next 
in  importance  in  disseminating  the  disease  is  the  cat.  The  propagation 
of  hydropholiia  by  other  animals  is  comparatively  rare.  Recent  researches 
show  that  rabbits,  guinea-pigs,  and  other  warm-blooded  animals  in  which 
hydrophobia  was  not  formerly  observed  are  susceptible. 

Exciting  Cause. — The  nature  of  the  virus  is  unknown.  It  is  most 
abundant  in  the  central  nervous  system  and  especially  in  the  medulla 
oblongata.  It  is  present  also  in  the  peripheral  nerves  though  in  much 
smaller  amounts.  The  Negri  bodies  are  round  or  oval  stmctures  found 
in  the  interior  of  the  ganglion  cells  and  having  a  capsule-like  arrangement 
and  vacuolar  appearance.  They  are  present  in  90  per  cent,  of  all  infected 
animals.  They  are  regarded  by  Negri  as  protozoa  and  the  cause  of  the 
disease.  These  bodies  do  not  pass  through  a  Berkefeld  filter.  The  virus 
of  rabies  is,  however,  filterable. 

Nogiichi  (1913)  cultivated  the  virus  of  rabies  in  material  taken  from 
the  nei'vous  system  of  infected  rabbits  and  found  after  incubation  granular, 
chromatic  corpuscles  of  variable  size,  which  he  was  able  to  grow  for  several 
generations.  In  the  cultures  he  found  also  larger  corpuscles  which  he 
regarded  as  identical  with  Negri  bodies.  Injected  into  laboratory  animals 
these  minute  corpuscles  gave  rise  to  typical  rabies. 

Symptoms.  —  The  period  of  incubation  in  man  is  irregular.  Its  aver- 
age duration  is  from  20  to  60  days.  It  may,  however,  be  prolonged  to 
three  months  and  exceptionally  to  six  months. 

The  period  of  incubation  is  infiuenced  by:  (a)  the  susceptibility  of  the 
patient — it  is  shorter  in  children  than  in  adults;  (b)  the  animal  eonnnuni- 
eating  the  infection.  The  incubation  is  shortest  after  the  bite  of  the  wolf 
and  increases  in  the  following  order — the  cat,  the  dog,  and  other  animals. 
( c)  The  amount  of  the  virus  introduced — puncture  wounds  and  extensive 
laceration  wounds  being  followed  by  shorter  periods;  and  (d)  the  part  of 
the  body  upon  which  the  inoculation  takes  place.  Bites  upon  the  face  and 
head  are  followed  by  shorter  periods  of  incubation,  and  next  in  order  are 
bites  upon  the  hands. 

Stage  of  Prodromes. — There  is  irritation  about  the  scar  or  the  wound, 
together  with  pain.  In  some  instances  the  healed  wound  reopens.  Sensa- 
tions of  numbness  may  occur.     Trembling  and  fibrillary  contraction  of  the 
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muscles  of  tlie  affected  member  have  also  been  observed.  Other  prodromal 
symptoms  consist  of  a  feeling  of  depression,  aching,  and  a  sensation  of 
pressure  in  the  head.  The  patient  becomes  sad,  loses  interest  in  his  sur- 
roundings, and  prefers  to  be  alone.  He  is  unwilling  to  talk  about  the  injury 
to  which  his  illness  is  attributed.  He  is  restless,  apprehensive,  and  seeks 
relief  from  these  symptoms  in  long  solitary  excursions.  Children  become 
depressed,  lose  interest  in  their  ordinary  play,  and  have  irregular  and 
disturbed  sleep.  There  is  increased  general  sensibility  and  bright  light 
and  noises  are  extremely  distressing.  There  is  laryngeal  irritation  which 
may  show  itself  in  slight  hoarseness  and  occasional  spasmodic  cough. 
There  may  be  difficulty  in  swallowing.  Shivering  may  occur,  which  is 
followed  by  some  elevation  of  temperature  and  increased  pulse-frequency. 
Loss  of  appetite,  nausea,  and  epigastric  pain  occur.  This  stage  commonly 
lasts  from  two  to  eight  days.  It  may  however  be  much  prolonged.  In 
some  instances  the  prodromal  symptoms  are  altogether  absent.  Stage 
OF-  Excitement. — There  is  an  intense  sensation  of  dyspncea,  interrupted 
by  sighing  and  accompanied  by  a  feeling  of  oppression  and  precordial 
distress.  Difficulty  in  swallowing  becomes  more  marked  and  it  is  commonly 
on  account  of  these  symptoms  that  the  patient  consults  a  physician.  The 
difficulty  in  swallowing  is  characteristic.  Attempts  to  drink  or  even  to 
swallow  the  saliva  produce  violent  painful  reflex  spasm  of  the  muscles  of 
the  larynx  and  throat,  which  passes  away  to  return  with  renewed  intensity 
upon  further  attempts.  So  distressing  is  this  symptom  that  the  patient 
avoids  taking  fluid  until  compelled  by  the  urgency  of  thirst.  As  the  case 
progresses  any  irritation — a  sound,  a  draught  of  air,  the  sight  of  water 
or  the  mere  suggestion  of  it — may  bring  about  the  spasm.  The  superficial 
and  deep  reflexes  are  increased.  The  pupils  are  usually  slightly  dilated. 
This  stage  is  characterized  also  by  great  excitability  and  restlessness.  The 
patient  is  tormented  by  occasional  hallucinations,  his  speech  is  short  and 
broken,  his  voice  hoarse,  and  during  the  convulsive  attacks  inarticulate 
sounds  may  be  uttered  which  have  been  compared  to  the  barking  of  a  dog. 
In  the  maniacal  excitement  the  patient  sometimes  bites  himself.  Very 
rarely,  however,  does  he  attempt  to  injure  his  attendants.  The  saliva  is 
much  increased.  It  is  frothy  and  discolored  and  freely  expectorated. 
At  the  beginning  of  the  attack  there  is  usually  free  perspiration.  The 
urine  is  diminished  and  of  high  specific  gravity.  Albumin  and  casts  are 
sometimes  present.  Sugar  has  been  observed  and  in  some  cases  hsemo- 
globinuria.  Trembling  of  the  tongue  and  hands  is  common  and  in  some 
instances  there  is  persistent  tremor  of  the  muscles  of  the  face.  Priapism 
occurs.  The  temperature  is  commonly  elevated  and  may  reach  100°  to 
103°  F.  (37.8°-39.5°  C).  In  many  cases  there  is  a  preagonistic  rise.  The 
pulse  is  increased  in  frequency,  irregular  and  intermittent.  The  respirations 
are  irregular  and  shallow  in  the  intervals  between  the  convulsive  paroxysms 
and  sometimes  assume  the  Cheyne-Stokes  rhythm.  The  expression  is 
anxious.  Hallucinations  and  sometimes  furious  maniacal  excitement 
attend  the  convulsive  paroxysms.  In  the  interval  the  mind  is  usually 
clear.     Death  may  occur  from  asphyxia  during  the  paroxysm.     This  stage 
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commonly  last  from  2  to  3  days.  I'akalytic  Stage. — The  spasms  become 
loss  fr('(|ui'iit  and  less  severe.  There  ^'radiially  devolo[)S  museidar  rela.x- 
atioii.  DilVieidfy  in  hrealliiiijj:  disapjx'ars  and  it  hceoiues  po.ssihle  to  swal- 
low. The  patient  sinks  into  iinconsciovisness,  the  heart's  action  becomes 
profrressively  more  feeble,  and  death  occurs  in  collapse.  The  paralysis 
may  bo  limited  to  certain  frronps  of  muscles,  as  the  tonj^ue,  the  facial 
mu.sclos,  or  the  muselos  of  the  eye.  In  other  ca.ses  hemiplofria  or  paraplegia 
may  occur.  In  rats  as  a  rule,  and  occasionally  in  rabbits,  the  staj^e  of 
excitement  does  not  occur  and  the  onset  of  the  attack  is  marked  by  para^ 
lytic  symptoms — dumb  rabies.  The  disease  oeeasionally  assumes  this  form 
in  luunan  beings.  It  is  apt  to  follow  multiple  and  severe  wounds  inflicted 
by  the  rabid  animal  and  has  been  attributed  to  proportionally  laro:e  doses 
of    the    virus — an    opinion    supported    by    experimental    investigations. 

Diagnosis. — Direct. — There  is  nothing  characteristic  about  the 
Avound.  It  may  heal  promptly  by  first  intention  or  by  suppuration  and 
granulation  in  the  ordinary  manner.  The  diagnosis  depends  upon  the 
history  of  the  bite  of  an  animal  suspected  or  known  to  be  rabid,  the  occur- 
rence of  irritation  in  the  wound  or  scar,  the  characteristic  spasm  of  the 
muscles  of  deglutition  and  respiration,  the  intense  reflex  excitability,  the 
short  duration  of  the  disease  and  the  fatal  issue.  It  is  important  in  doubt- 
ful cases  to  determine  by  inoculation  the  presence  or  absence  of  the  disea.se  in 
the  suspected  animal.  A  small  quantity  of  the  substance  of  the  central 
nervous  system  of  a  rabid  animal  inoculated  subdurally  will  produce  in  a 
rabbit  the  paralytic  form  of  rabies  in  the  course  of  fifteen  or  twenty  days. 

Differential. — The  following  diseases  may  present  superficial  resem- 
blances, to  hydrophobia  in  the  human  being:  1.  Hysteria. — The  reflex 
irritability  may  suggest  hydrophobia,  but  the  spasms  lack  early  locali- 
zation to  the  muscles  of  the  throat  and  neck  and  the  intensity  of  ihe 
later  general  convulsions.  The  stigmata  of  hysteria  are  present  and  the 
manifestations  are  indefinitely  prolonged.  2.  LyssopJwbia. — The  points  of 
difi'erential  diag-nosis  are  those  which  are  to  be  considered  in  hysteria. 
The  sjTnptoms  arise  in  hysterical  and  neurasthenic  persons  who  have 
been  bitten  by  dogs  or  other  animals  and  who  fear  that  they  have  been 
infected  with  hydrophobia.  The  pseudohydrophobic  spasms  are  the 
result  of  autosuggestion.  Cases  of  this  kind  are  doubtless  among  the 
reported  ri?coveries  from  hydrophobia.  3.  Tetanus. — The  incubation 
period  is  shorter;  the  con\Tilsions  are  tonic;  trismus  is  an  early  and  per- 
sistent symptom,  and  the  disease  follows  indift'erent  wounds  and  injuries 
rather  than  the  bites  of  rabid  animals.  4.  Various  diseases — epilepsy, 
poisoning  by  datura  stramonium,  sunstrolie,  cerebral  tumor,  a-cute  mania — 
may  present  s>Tnptoms  suggestive  of  hydrophobia  and  give  rise  to  diffi- 
culties in  diagnosis  in  cases  in  which  there  is  the  history  of  the  bite  of  an 
animal  suspected  of  rabies.  The  symptom-complex,  course,  and  termina- 
tion in  these  affections  render  the  diag-nosis  as  a  rule  a  comparatively 
easy  matter.  5.  Landry's  paralysis  presents  symptoms  in  some  respects 
suggestive  of  dumb  hydrophobia.  The  anamnesis  is  of  gi*eat  importance. 
"Where  there  is  a  history  of  the  bite  of  a  rabid  animal,  or  of  an  animal  sup- 
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posed  to  be  rabid,  and  the  patient  has  been  subjected  to  the  Pasteur  treat- 
ment, the  differential  diagnosis  between  the  attenuated  form  of  paralytic 
rabies,  which  occasionally  develops  subsequently,  and  Landry's  paralysis 
is  extremely  difficult. 

Prognosis. —  Hydrophobia  occurs  in  only  15  or  20  per  cent,  of  individ- 
uals bitten  by  rabid  animals.  The  danger  is  greatest  when  the  wounds  are 
lacerated  or  deep  and  especially  when  they  involve  the  muscles.  It  is  also 
greater  in  bites  of  the  face  and  head  than  in  those  of  the  extemities.  The 
probability  that  the  patient  may  escape  increases  with  the  lapse  of  time. 
From  the  fourth  month  after  the  inoculation  the  danger  rapidly  decreases. 
According  to  AVoodhead  the  mortality  of  patients  bitten  by  rabid  animals 
varied  from  5  to  50  per  cent,  prior  to  the  introduction  of  the  Pasteur 
treatment,  and  the  general  mortality  of  those  bitten  by  rabid  animals  was 
16  per  cent.  Bollinger's  statistics  indicate  that  of  patients  bitten  by  dogs 
undoubtedly  rabid  47  per  cent,  suffer  and  die  from  hydrophobia.  Where 
the  wounds  have  not  been  cauterized  83  per  cent,  of  the  cases  succumb; 
where  they  have  been  cauterized  33  per  cent.  die.  When  the  symptoms  in 
the  human  being  are  well  developed  the  prognosis  is  absolutely  unfavor- 
able, death  taking  place  in  a  period  varying  from  12  hours  to  4  days. 
Laveran,  Roux,  and  others  have  reported  cases  in  which  some  symptoms 
of  hydrophobia  have  appeared  in  individuals  undergoing  the  Pasteur 
treatment  who  have  ultimately  recovered.  At  the  Pasteur  Institute  at 
Paris,  of  27,719  cases  of  all  kinds  treated  up  to  January,  1904,  117  died,  a 
mortality  of  0.42  per  cent.  These  figures  do  not  include  a  small  number 
of  cases  in  which  the  disease  appeared  during  or  within  fifteen  days  after 
the  treatments.  Recovery  occasionally  takes  place  in  animals  inoculated 
in  the  laboratories. 

XXVII.   GLANDERS. 

Farcy. 

Definition. — An  infectious  disease  of  the  horse  caused  by  the  Bacillus 
mallei  and  characterized  by  the  development  of  nodules  in  the  nose  which 
undergo  ulceration — glanders;  nodules  in  the  skin — farcy — and  lymphan- 
gitis.   It  occurs  occasionally  in  man  as  the  result  of  accidental  inoculation. 

Etiology. — Predisposing  Influences. — Among  animals  the  ass  is 
especially  liable  to  glanders.  Mules  and  horses  are  less  so.  Other  animals 
may  contract  the  disease.  Wild  animals  in  confinement,  as  in  menageries, 
frequently  develop  it.  Animals  contract  the  affection  usually  through 
direct  contact  and  commonly  by  the  respiratory  tract.  Glanders  in  man 
occurs  as  a  rule  from  exposure  to  the  disease  in  horses.  Stablemen,  team- 
sters, coachmen,  veterinary  surgeons,  and  cavalrymen  are  especially  liable. 
As  a  rule  the  infection  is  derived  from  chronic  cases  in  the  horse  the  nature 
of  which  for  a  long  time  remains  obscure.  Acute  glanders  in  the  horse  is 
generally  recognized  and  its  further  spread  controlled  by  the  destruction  of 
the  animal.  The  infection  in  man  usually  occurs  through  some  more  or  less 
trifling  lesion  of  the  skin.    Infection  by  way  of  the  respiratory  surfaces  is 
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imich  less  fre(|iiriit.     TiifcM-fion  iiia>-  t.ikc  pl.icc  l»y  way  of  the  mucous  mem- 
briincs.     'riio  ilisi'asi'   in  a   piciiiiaiit    animal   may  he  communicated  to  the 

tu'tUS. 

l"j.\("iTiN(;  C'ausk. — Tlie  specific  <;erni — iiacillus  mallei — morpliol(>«;ically 
resembles  the  tubercle  bacillus  but  is  shorter  and  thicker.  It  is  chielly  com- 
municated from  the  sick  to  the  well  by  the  discharges,  includinj;  the  urine 
and  milk.  AVhen  the  bacilli  are  jiresent  in  the  circulating;  blood  the  course 
of  the  tlisease  is  very  rapid.     The  patient  perishes  with  acute  .symptoms. 

Cases  of  »;landers  in  animals  have  been  reported  in  which  recovery  has 
followed  the  repeated  injection  of  small  ))ut  increasing  doses  of  mallein,  a 
sul)stance  isolated  by  Kalniny;  and  later  by  Hellman  from  cultures  of  the 
l)acilli. 

Symptoms. — For  j^urposcs  of  description  it  is  convenient  to  make  a  dis- 
tinction between  glanders  and  farcy. 
They  are  due  to  the  same  cause  and 
are  very  often  associated.  Acute  and 
chronic  fonns  occur.  The  period  of 
incubation  of  acute  glanders  varies 
from  three  to  five  days.  Prodromes 
are  not  uncommon,  and  consist  of  loss 
of  appetite,  nausea,  and  pain  in  the 
head  and  extremities.  In  acute  glan- 
dei's  the  stage  of  invosion  is  marked  by 
general  febrile  di.sturbanee.  The  mu- 
cous membrane  of  the  nose  is  swollen 
and  respiration  interfered  with.  There 
is  a  scanty,  bloody  secretion  which 
rapidly  becomes  more  abundant  and 
purulent.  The  nose  is  reddened  and 
swollen.  An  erj'sipelatous  inflammation  may  extend  over  the  face.  The 
nodules  upon  the  na.sal  mucous  membrane  rapidly  break  down,  -snth  the 
development  of  extensive  ulcers  which  may  go  on  to  necrosis.  The  lymph- 
nodes  of  the  neck  and  the  salivary  glands  are  commonly  much  enlarged. 
Suppurative  lesions  of  the  skin,  lymphangitis,  and  an  inflammatory  enlarge- 
ment of  the  superficial  l^onph-nodes  occur.  Stage  of  Erupt wn. — The  erup- 
tion is  sometimes  abundant,  especially  on  the  face  and  extremities, 
particularly  the  larger  joints.  It  has  been  mistaken  for  variola.  Only 
exceptionally  do  the  pustules  show  umbilication.  In  some  instances  they 
are  confluent.  There  is  troublesome  cough  with  abundant  sanguinolent  or 
mucopurulent  foul -smelling  expectoration.  Suppurative  arthritis  may 
occur.  Hemorrhages  into  the  skin  and  mucous  membranes  have  been  noted. 
Colliquative  sweating,  diarrhoea,  stupor,  convulsions,  and  coma  are  followed 
by  death,  which  usually  takes  place  in  the  course  of  the  second  or  third 
week  of  the  attack.  When  an  acute  attack  develops  in  the  course  of  chronic 
glandei"s  death  may  occur  as  early  as  the  second  or  third  day.     (Fig.  264.) 

Acute  Farcy. — The  infection  in  man  usually  takes  place  from  inoc- 
ulation by  way  of  the  skin.  There  is  intense  inflammatoiy  reaction  with 
phlegmon  formation  which  rapidly  breaks  down  into  an  ulcer  with  irregular, 


Fig.  263.— Bacillus  mallei. 
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abrupt  edges,  from  which  extend  painful  reddened  lines  marking  the  course 
of  the  Ijonph  vessels.  The  corresponding-  lymphatic  glands  are  swollen, 
tender,  and  painful.  The  swollen  lymphatics  are  known  among  veteri- 
narians as  farcy-pipes;  the  nodular  dilatations  in  their  course  as  farcy- 
buds  or  buttons.  If  the  lesion  be  situated  upon  one  of  the  extremities  the 
limb  rapidly  becomes  oedematous.  Phlebitis  may  occur  and  abscesses  form 
in  the  subcutaneous  connective  tissue.  In  other  cases  there  are  no  signs 
of  local  inoculation.  The  sickness  begins  with  the  constitutional  symptoms 
characteristic  of  glanders.  In  the  course  of  from  three  to  seven  days  small 
nodules  occur  in  distant  parts  of  the  body  which  rapidly  undergo  suppu- 
ration with  the  formation  of  deep  ulcers  and  areas  of  gangrene.    The  joints 


Fig.  264. — The  pustular  eruption  of  glanders,  often  mistaken  for  small-pox.     (Bovaird.) 

may  be  involved  and  abscesses  form  in  the  muscles.  The  constitutional 
s^Tuptoms  are  those  of  an  acute  infection.  The  attack  frequently  begins 
with  a  chill  or  shivering.  The  fever  is  constant  and  may  be  intense.  It 
does  not  conform  to  type.  Remissions  and  intermissions  occur.  The  miicous 
membrane  of  the  nose  may  not  be  involved  and  the  eruption  may  be  absent. 
In  the  acute  cases  the  bacilli  have  been  found  in  the  urine,  both  in  animals 
and  man.  The  termination  is  commonly  in  death  in  the  course  of  the 
second  week. 

Chronic  Forms. — The  disease  develops  insidiously.  Fever  as  a  rule 
is  absent.  If  the  infection  takes  place  through  a  lesion  of  the  skin,  similar 
manifestations  to  those  in  acute  farcy  may  occur,  developing  however 
more  slowly,  and  only  after  some  time  do  symptoms  of  glanders  or  farcy 
appear.  Symptoms  referable  to  the  organs  of  respiration  are  prominent. 
They  consist  of  sensations  of  fulness  in  the  nose,  hoarseness,   cough,   an 
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abiiTidaiit  nasal  scci-cl  ion,  ami  lalci- dark,  dry  crusts.  Upon  examinati<m 
catari-lial  iiillaiiiinat ion  and  ulcci-at ion  arc  discovered.  The  condition  is 
often  l()ok('(|  upon  us  a  chronic  nas;d  catarrlj.  The  j)rocess  may  hist  for 
months.  In  sonic  cases  rocovory  has  taken  place.  More  commonly  the 
acute  fornj  of  the  disease  develojis  or  the  patient  dies  of  exhaustion.  In 
chronic  farcy  the  patients  experience  for  some  weeks  pains  in  the  limbs 
and  joints.  At  the  end  of  this  time  subcutaneous  nodules  develop.  These 
underfio  su])j)uration  and  form  more  or  less  extensive  abscesses  and  ulcers. 
In  some  instances  they  show  a  tendency  to  heal;  in  others  healinj^  niay 
take  place  and  the  scars  after  a  time  break  down.  The  lymph-nodes  are 
not  often  inflamed  and  the  eruption  is  rare.  Chronic  farcy  may  last,  with 
periods  of  rest  and  recrudescence,  for  two  or  three  years  and  end  in  recovery. 
Most  of  tiie  cascS;  however,  terminate  fatally  with  acute  symptoms. 

Diagnosis.  —  Direct.  —  The  diagnosis  of  glanders  or  farcy  depends 
upon  the  occurrence  of  the  foregoing  symptom-complex.  With  a  clear 
history  of  the  case  and  a  knowledge  of  the  occupation  of  the  patient  the 
diagnosis  in  acute  cases  is  not  difficult.  In  chronic  cases  no  suspicion  of 
the  true  nature  of  the  disease  ma}-  be  entertained.  A  positive  diagnosis 
can  be  reached  by  bacteriologic  methods.  Strau%ss  recommends  for  diag- 
nostic purposes  the  injection  of  cultures  of  the  secretion  into  the  peri- 
toneal cavity  of  a  male  guinea-pig.  After  two  days,  in  positive  cases,  there 
develop  swelling  of  the  testicles  and  granular  inflammation  of  the  tunica 
vaginalis;  later  a  specific  orchitis,  which  undergoes  sup^Duration.  The 
animal  dies  in  the  course  of  two  or  three  weeks  and  the  visceral  lesions  of 
glanders  are  found.     jMallein  is  frequently  used  for  diagnostic  purposes. 

Differential. — In  the  beginning  of  the  acute  cases  the  symptoms 
and  course  of  the  temperature  may  suggest  enteric  fever,  ond  the  joint  pains 
rheumatic  fever.  Later  glanders  is  to  be  distinguished  from  er3^sipelas 
and  pyaemia.  The  urgency  of  the  symptoms,  the  well-defined  local  mani- 
festations, and  the  course  of  the  attack  will  usually  render  the  diagnosis 
a  comparatively  simple  matter.  The  indolent  serpiginous  ulcers  of  chronic 
farcy  may  suggest  tuberculosis  or  syphilis. 

Prognosis. — The  prognosis  is  in  a  high  degree  unfavorable.  Recovery 
takes  place  very  rarely  in  the  acute  cases.  Chronic  glanders  usually  ter- 
minates in  death.  In  chronic  farcy,  recovery  occurs  in  about  50  per  cent, 
of  the  cases. 

XXVIII.  actino:mycosis. 

Definition. — A  chronic  infectious  disease  caused  by  the  Streptothrix 
actinomyces  or  ray  fungus,  characterized  by  granulomatous  new  forma- 
tions and  multiple  abscesses,  in  the  pus  of  which  are  found  peculiar  bodies 
containing  the  organisms. 

Etiology.  —  Predisposing  Influences.  —  This  disease  occurs  in  all 
parts  of  the  world.  Those  cereals  armed  with  stiff  or  thorny  processes  may 
serve  as  carriers  of  the  fungus.  Barlej*  and  rye  may  be  especially  named. 
Cattle  are  most  exposed  to  the  danger  of  infection  at  the  time  of  the  second 
dentition  and  in  the  autumn  and  winter.  Low  and  damp  localities  favor 
the  infection.  The  fungus  penetrates  the  tissues  by  way  of  pre-existent 
lesions   of  the   mucous   membranes  or  through  wounds  inflicted   bv  the 
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spears  of  grain  or  pointed  straws.  The  usual  region  of  infection  both  in 
man  and  animals  is  the  mouth;  less  commonly  the  gastro-intestinal  canal, 
the  lungs,  or  the  wounded  or  abraded  skin.  The  infection  may  be  acquired 
by  drinking  water  contaminated  by  the  discharges  from  the  mouth  of  an 
animal  suffering  from  the  disease.  There  is  no  reason  to  believe  that 
infection  occurs  by  means  of  the  milk  or  flesh  of  diseased  animals. 
Cases  have  occurred  at  all  ages,  from  five  to  seventy  years.  Men  suffer 
more  frequently  than  women  in  the  proportion  of  5  to  3.  Those 
occupations  which  involve  habitual  contact  with  cattle  and  their  food 
must  be  regarded  as  predisposing  causes. 

Exciting  Cause. — The  parasite  has  been  variously  classified.  Israel 
and  Bostrom  described  it  as  a  cladothrix;  more  recently  it  has  been  re- 
garded as  belonging  to  the  streptothrix  group.  It  appears  in  the  pus  as 
minute  specks,  which  are  yellowish  or  brownish  by  reflected  light — sulphur 

granules — and  often  greenish  by  trans- 
mitted light.  These  granules  vary  in 
diameter  from  one-half  to  two  milli- 
metres and  consist  of  a  central  core  of 
filaments  among  which  are  cocci  in 
varying  numbers  surrounded  by  a  mass 
of  radiating  filaments,  many  of  which 
present  bulbous  or  clubbed  extremities. 
The  earliest  developmental  forms  con- 
sist of  smaller  granules  of  a  gray  color 
and  translucent  appearance  composed 
of  a  thick  mass  of  threads  either  single 
or  branched,  closely  interwoven  at  the 
centre  and  possessing  the  ray -like 
■c      OA-     c*     *  .1,  •      .•  arrangement.      The   organism   is   polv- 

iiG.  26o. — Streptothrix  actmomyces.  ^  .  °  ^      • 

morphous.  In  animals  the  club-shaped 
forms  are  more  common;  in  man  the  filamentous.  Both  threads  and  clubs 
are  present  in  cases  in  which  the  process  is  active.  Ordinary  pyogenic 
bacteria  are  present  in  varying  numbers.  The  ray  fungus  has  been  grown 
upon  artificial  culture  media  and  actinomycosis  has  been  successfully 
inoculated  both  directly  and  by  the  artificially  grown  organism. 

Symptoms. — Actinomj^cosis  is  at  first  a  local  disease.  Its  course  is 
generally  chronic,  and  as  distant  organs  become  involved  it  presents  the 
clinical  picture  of  a  chronic  pyaemia.  In  very  rare  cases  rapid  dissemination 
may  occur  by  way  of  the  blood-vessels,  and  the  disease  run  an  acute  course. 

Gastro-intestinal  Form.  —  The  infection  takes  place  by  way  of 
lesions  in  the  mucous  membrane  of  the  mouth  or  throat  or  through  the 
tonsils.  The  jaw  is  very  commonly  involved  in  cattle,  much  less  frequently 
in  man.  There  is  swelling  of  the  side  of  the  face,  usually  involving  the 
lower,  rarely  the  upper  jaw.  The  appearance  may  suggest  sarcoma  or  a 
phlegmon.  Sinuses  form  and  the  characteristic  pus  is  discharged.  Bur- 
rowing may  take  place  in  various  directions.  Indolent  ulcers  are  common. 
The  duration  is  variable.  Very  rarely  the  fatal  issue  occurs  as  the  result 
of  secondary  infection  or  embolism  in  a  few  weeks.  The  usual  course  is 
chronic  and  maj^  extend  over  years.     The  tongue  may  be  involved  either 
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primarily  or  secondarily.  One  or  more  circumscribed  nodules  form  and  in 
the  course  of  a  few  weeks  undergo  softening  and  may  be  incised.  Intes- 
tinal actinomycosis  commoidy  involves  the  region  about  the  cajcum  and 
the  ai)pendix.  or  the  sigmoid  flexure  and  the  rectum.  Metasta.ses  are 
common.  PericaH-al  abscesses  have  been  reporteil.  The  anus  may  be 
involved.  Actinomyces  have  been  found  in  the  stools.  Peritonitis  is  a 
common  termination,  but  the  disease  may  run  a  very  chronic  course  with 
.septic  phenomeiui  and  cachexia. 

"Respikatouv  Form. — Actinomycosis  of  the  neck  may  directly  involve 
the  larynx  or  may  give  rise  to  laryngeal  cpdema.  The  lungs  may  be  involved 
prinu\rily  or  secondarily.  The  lesions  are  less  characteristic.  In  many 
cases  they  are  merely  those  of  a  chronic  bronchial  catarrh.  In  others 
the  tissue  of  the  lungs  is  studded  with  gray  nodules,  resembling  miliary 
tubercles  and  consisting  of  granulation  tissue  surrounding  masses  of  the 
parasitic  growth.  In  other  cases  the  lesions  are  those  of  chronic  broncho- 
pneumonia with  interstitial  changes  and  a  tendency  to  softening  and  the 
formation  of  cavities.  As  the  process  advances  it  involves  the  pleura, 
which  may  become  adherent  and  greatly  thickened  or  undergo  suppura- 
tive changes  leading  to  circumscribed  empyema.  Fistulous  tracts  are 
formed  which  open  at  the  inner  border  of  the  scapula  or  elsewhere  along 
the  spinal  column.  Erosion  of  the  vertebrae  and  necrosis  of  the  ribs  and 
sternum  may  occur.  The  clinical  phenomena  are  those  of  pulmonary 
tuberculosis  or  fetid  bronchitis.  Actinomycotic  gi-anules  are  not  always 
present  in  the  sputa.  As  the  disease  advances  there  are  septic  symptoms 
with  progressive  emaciation  and  night-sweats.  In  rare  instances  the  con- 
dition may  simulate  enteric  fever.  The  duration  varies  from  a  few  weeks 
to  two  or  three  years.     Recovery  is  rare. 

Cutaneous  Form. — Cutaneous  actinomycosis  is  very  rare.  It  appeals 
in  the  form  of  circumscribed  tumors  of  a  mottled  purplish  red  and  yellow 
color,  varying  in  diameter  from  1  to  3  or  4  centimetres,  presentmg  one  or 
more  crater-like  ulcerative  openings,  from  which  is  discharged  a  clear  sticky 
fluid  sometimes  containing  the  characteristic  granules.  In  some  instances 
the  ulcerative  process,  while  undergoing  cicatrization  at  the  centre,  advances 
at  the  periphery.     The  condition  is  chronic  and  intractable. 

In  some  few  instances  other  regions  have  been  primarily  involved, 
especially  the  reproductive  organs  in  the  female,  and  the  orbit.  Bollinger 
reported  a  case  of  primary  disease  of  the  brain.  In  the  other  recorded 
cases  the  cerebral  lesions  have  been  the  result  of  metastasis.  The  symp- 
toms are  those  of  cerebral  tumor  or  abscess. 

Diagnosis. — Direct. — This  rests  upon  the  presence  of  the  actino- 
myces  in  the  pus.  Local  tumor  formation  with  a  tendency  to  implication 
of  bone  and  formation  of  multiple  sinuses  should  arouse  suspicion.  \'is- 
ceral  actinomycosis  gives  rise  to  obscure  symptoms.  Tumors  involving 
the  lower  jaw  and  the  neck  with  multiple  fistulae  are  very  suggestive. 
In  the  examination  of  the  sputum  some  forms  of  degenerate  epithelium 
and  the  Leptothrix  buccalis  may  present  strong  points  of  resemblance  to 
detached  threads  of  the  ray  fungus. 

Differential. — Actinomycosis  of  the  lungs  may  resemble  forms  of 
chronic  bronchitis  and  tuberculosis.     Tuberculosis  of  the  gastro-intestinal 
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tract  may  give  rise  to  local  peritonitis,  infiltrations,  abscess  formations, 
and  fistulse.  which  cannot  in  the  absence  of  the  actinomyces  be  distin- 
guished from  similar  conditions  due  to  other  causes.  Cutaneous  acti- 
nomycosis may  resemble  lupus  and  the  lesions  in  the  tongue  may  be 
mistaken  for  carcinoma,  cysts,   or  syphilitic  gummata. 

Mycetoma  or  Madura  Foot. — -This  curious  disease  of  hot  climates 
presents  points  of  resemblance  to  actinomycosis.  It  is  a  chronic  destruc- 
tive local  inflammation  of  the  foot,  or  more  rarely  of  the  hand,  resulting 
in  an  excessive  proliferation  of  connective  tissue.  There  are  two  varieties 
of  the  disease:  the  pale  or  ochroid  form  which  is  characterized  by  yellow- 
ish-white or  brownish  granules  in  the  discharge,  and  the  melanoid  form 
which  is  characterized  by  dark  brown  or  black  masses  of  varying  size. 
The  disease  shows  no  tendency  to  formation  of  visceral  deposits.  It  was 
early  described  by  Van  Dyke  Carter  as  a  fungus  disease.  An  organism  has 
been  cultivated  from  the  pale  variety  which  has  been  thought  to  be  closely 
related  but  not  identical  with  actinomyces. 

XXIX.  ANTHRAX. 

Wool-Sorter^s  Disease;   Malignant  Pustule. 

Definition.  —  An  acute,  infectious,  epidemic  disease  of  vertebrate 
animals,  particularly  sheep  and  cattle,  caused  by  the  Bacillus  anthracis, 
and  occurring  sporadically  in  man  as  the  result  of  accidental  inoculation. 

Etiology. — Predisposing  Influences. — Anthrax  is  readily  communi- 
cated from  the  domestic  animals  to  man.  Those  occupations  which  involve 
direct  or  indirect  contact  with  living  or  dead  animals  suffering  from  the 
disease  constitute  the  chief  predisposing  cause.  Individuals  especially 
liable  may  be  grouped  as  follows:  1.  Farmers,  shepherds,  drovers,  far- 
riers, and  veterinary  surgeons.  2.  Slaughterers  and  butchers.  3.  Tanners, 
skin  dressers,  rag  sorters,  and  workers  in  wool,  hair,  and  horn.  4.  Those 
who  come  in  contact  with  persons  following  the  foregoing  occupations  or 
who  live  in  their  neighborhood.  5.  Anthrax  may  be  transmitted  from  one 
person  to  another,  and  is  under  certain  circumstances  communicable  from 
the  human  dead  body  to  those  coming  into  contact  with  it. 

Anthrax  is  the  most  widely  spread  and  destructive  of  the  epizootics. 
All  vertebrate  animals  are  susceptible  to  anthrax,  the  herbivora  being 
most  liable,  the  omnivora  less  so,  and  carnivora  only  under  unusual 
circumstances. 

Exciting  Cause  — The  Bacillus  anthracis.  This  organism  usually 
finds  access  to  animals  by  way  of  the  gastro-intestinal  tract  from  infected 
fodder  or  infected  pastures  or  water.  Pasteur  held  that  the  earth-worm 
plays  an  important  part  in  bringing  to  the  surface  and  distributing  bacilli 
from  the  buried  carcasses  of  infected  animals.  Certain  localities  thus 
become  permanently  infected.  The  disease  is  directly  inoculable  and  the 
infection  may  take  place  by  the  bites  or  stings  of  insects.  Omnivorous 
animals,  as  the  hog,  dog,  cat,  and  rat,  though  less  susceptible,  sometimes 
contract  the  disease  by  feeding  upon  infected  carcasses.  The  disease 
does  not  spread  by  mere  contact  or  association.     The  danger  of  infection 
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Fig.  2GG. — Bacillus  antliracis. 


is  greatly  iliniinislied  if  the  carciisscs  (jf  uiuiuiil.s  doail  (jf  the  disouse  arc 
liuricil  tiiiopened.  Occasionally  local  outbreaks  of  anthrax  among  cattle. 
sh(M'p,  and  other  animals,  in  re<2;i<)ns  in  whicii  the  disease  does  not  prevail 
continuously,  have  l)een  traced  to  imported  iiidcs,  wools,  and  hair.  These, 
not  being  thoi-oughly  disinfected,  are 
washed,  the  water  being  discharged 
into  streams  and  sewers.  In  some 
instances  the  refuse  from  the  manu- 
facture of  such  articles  is  utilized  for 
manure,  anfl  farms  and  fields  thus 
become  infected. 

Symptoms.  —  The  cases  may  l)e 
grcnijied,  according  to  the  seat  of  the 
primary  lesion  by  which  the  infection 
takes  place,  into  (a)  external  or  cuta- 
neous anthrax,  and  (b)  internal  or 
visceral  anthrax,  of  which  there  are 
pulmonary  and  intestinal  forms. 

(a)  External  or  Cutaneous  Anthrax. 
— 1.  Malignant  Pustule  OR  Vf:siCLE. 
— The  term  "  malignant  pustule"  is  inappropriate  and  misleading.  The 
condition  is  in  some  cases  not  malignant  and  the  lesion  does  not  sup- 
purate. Anthrax  is  literally  a  burning  coal.  The  general  condition  is 
known  as  anthraca?mia.  The  term  charbon  —  coal  —  is  applied  by  the 
French    to   the  local    lesion  of  the  skin,  and  fikvr'e  charbonneuse  to  the 

general  disease.  The  inoculation 
almost  always  occurs  on  some 
exposed  part,  as  the  arm,  face,  neck, 
or  chest.  The  pei-iod  of  incubation 
varies  from  a  few  hours  to  two  or 
three  days.  The  early  symptoms 
are  local  irritation  and  itching.  A 
papule  forms  which  rapidly  becomes 
vesicular.  There  is  surroimding 
redness  and  considerable  brawny 
swelling.  By  the  third  day  the 
vesicle  ruptures,  leaving  a  brown 
base  exuding  serum.  In  the  course 
of  twenty-four  hours  a  black,  dry, 
depressed  eschar  forms,  around 
which  at  a  little  distance  are  several 
small  secondary  vesicles,  sometimes 
discrete,  sometimes  confluent.  The 
oedema  extends  for  some  distance 
and  is  very  tense  and  deep.  The  related  lymph-nodes  are  swollen 
and  tender.  Lesions  upon  the  face  or  neck  cause  extraordinary  swelling 
and  disfigurement.  Implication  of  the  larynx  and  mediastinal  glands 
gives  rise  to  great  difficulty  in  breathing  and  swallowing.  Pus  does  not 
occur  in  favorable  cases  until  the  eschar  begins  to  separate,  usually  toward 


Fig.  2G7. — Anthrax  pustule;   early  stage. — Royer. 
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the  end  of  the  second  week  The  severity  of  the  general  symptoms  has  no 
constant  relation  to  the  amount  of  local  disease.  Cases  with  marked 
local  lesions  may  show  but  slight  constitutional  disturbance.  Commonly 
symptoms  of  general  infection  rapidly  follow  the  appearance  of  the  papule, 
or  they  may  be  deferred  for  some  days.  There  is  a  feehng  of  illness^  chilli- 
ness, thirst,  vomiting,  and  restlessness.  In  many  of  the  cases  the  symptoms 
are  those  of  the  internal  affection.  Death  may  take  place  in  from  three 
to  five  daj^s.  In  favorable  cases  the  constitutional  symptoms  are  slight, 
the  eschar  suppurates,   and  the  wound  heals.     2.  Malignant  Anthrax 

(Edema. — Swelling  appears 
,  -in  the  eyelids  or  elsewhere  on 

the  head,  hands,  and  arms. 
Neither  papule  nor  vesicle 
develops  and  there  is  no 
characteristic  eschar.  The 
oedema  may  be  very  exten- 
sive and  occasionally  follows 
the  constitutional  s3miptoms. 
Extensive  areas  of  gangrene 
may  result,  with  grave  con- 
stitutional sj'mptoms.  A 
remarkable  characteristic  of 
the  external  forms  of  anthrax 
is  the  mental  condition  of  the 
patient.  With  the  gravest 
symptoms  the  mind  may  be 
perfectly  clear  and  the  patient 
manifest  no  indications  of 
anxiety  or  distress  up  to  the 
time  of  death. 

(b)  Internal  or  Visceral 
Anthrax.  —  1.  Pulmonary 
Anthrax  (Wool-sorter^ s  Dis- 
ease ;  A  nthraccBmia) .  —  This 
form  of  anthrax  occasionally 
develops  in  those  exposed  by 
their  occupations  to  the  inhalation  of  anthrax  spores  in  dust  arising 
from  the  products  of  diseased  animals.  Wool  and  hair  imported  from 
Russia,  Asia,  Egypt,  and  South  America  appear  to  have  been  the  cause 
of  the  disease  in  a  large  proportion  of  the  cases.  The  symptoms  are 
often  indefinite  until  the  approach  of  death.  Prodromes  are  not  com- 
mon. The  onset  is  usually  acute.  The  patient  suddenly  feels  out  of  sorts, 
has  shivering,  chilliness,  uneasiness  about  the  chest  and  stomach,  and 
sensations  of  great  weakness  and  weariness.  In  the  course  of  a  day  or  two, 
without  having  expressed  sensations  of  being  seriously  ill,  the  patient 
may  fall  into  a  condition  of  collapse  which  terminates  a  few  hours  later 
in  death.  The  tongue  is  moist  and  coated,  thirst  is  moderate,  and  there 
may  be  weight  and  uneasiness  at  the  stomach  with  complete  loss  of  appetite. 
Vomiting  and  diarrhoea  also  occur.     Symptoms  referable  to  the  respira- 
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tory  system  consist  of  a  feeling  of  oppression,  quickened  respiration, 
cough,  not  commonly  severe,  with  or  without  expectoration.  The  pulse 
is  usually  weak  and  rapid,  out  of  proportion  to  the  severity  of  the  other 
symptoms,  and  toward  the  close  of  the  case  becomes  irregular  and 
uncountable.  The  heart  sounds  are  greatly  enfeel)led.  Wandering  or 
active  delirium,  convulsions,  and  coma  have  been  observed.  The  skin  is 
moist.  The  temperature  rises  to  102°-103°F.  (38.9°-39.5°  C.)  and  may 
reach  105°-106°  F.  (40.5°-41.1°  C).  It  is  commonly  four  or  five  degrees 
higher  in  the  rectum  than  in  the  axilla.  The  urine  is  scanty,  dark-colored, 
and  of  high  specific  gravity.  Albuminuria  is  common.  2.  Intestinal 
Anthrax  {Mycosis  Intestinal  is). — This  form  is  rare  in  man.  Infection 
occurs  by  way  of  the  stomach  and  intestines  in  consequence  of  eating  the 
flesh  or  drinking  the  milk  of  diseased  animals.  The  symptoms  are  those 
of  intense  poisoning,  with  gastro-intestinal  irritation,  and  consist  of  nausea, 
persistent  vomiting,  abdominal  pain,  and  diarrhoea.  There  is  great  weak- 
ness, restlessness,  and  difficulty  in  breathing.  The  pulse  is  small  and  rapid, 
the  surface  of  the  skin  cold  and  moist,  the  face  and  extremities  are  slightly 
cyanotic.  The  rectal  temperature  is  but  slightly  above  normal.  Hemor- 
rhage from  the  mucous  surfaces  may  occur  and  is  sometimes  accompanied 
by  petechise  and  cutaneous  abscesses.  The  spleen  is  enlarged.  The  blood 
is  dark  and  fluid  and  contains  the  bacilli.  Convulsions  and  coma  are 
followed  by  collapse,  and  death  occurs  in  from  two  to  seven  days. 
Instances  have  been  recorded  of  local  outbreaks  in  which  the  symptoms 
have  developed  at  about  the  same  time  in  a  number  of  individuals. 

The  external  form  of  anthrax  may  be  associated  with  both  the  pul- 
monary and  intestinal  forms  of  the  disease.  Eppinger  has  shown  that 
rag-picker's  disease  is  a  local  anthrax  of  the  lung  and  pleura  with  general 
infection,  and  a  consideration  of  the  pathological  anatomy  justifies  the 
conclusion  that  the  intestinal  form  also  begins  as  a  local  process  to  which 
the  constitutional  symptoms  are  secondary. 

Diagnosis.  —  Direct.  —  In  both  the  external  and  internal  forms  of 
anthrax  the  occupation  of  the  patient  is  of  diagnostic  importance.  In 
external  anthrax  the  direct  diagnosis  rests  upon  the  character  of  the  papule 
on  an  uncovered  portion  of  the  body,  the  rapid  development  of  a  vesicle,, 
the  redness  and  extensive  brawny  induration  extending  along  the  lym- 
phatics to  the  neighboring  glands.  Microscopical  examination  of  the 
contents  of  the  vesicle  may  show  the  presence  of  anthrax  bacilK.  Cultures 
and  inoculation  experiments  in  a  guinea-pig  or  white  mouse  give  conclu- 
sive results  in  the  course  of  two  days,  the  animal  dying  and  the  internal 
organs  showing  anthrax  bacilli  in  enormous  numbers.  These  organisms 
may  not  appear  in  the  blood  until  shortly  before  death.  The  appearance 
of  the  local  lesion  upon  the  third  or  fourth  day  is  very  characteristic.  The 
central  depressed  eschar,  the  surrounding  vesicles,  redness,  extensive 
cedema,  with  comparatively  little  pain,  are  significant. 

Differential. — An  ordinary  boil  or  carbuncle.  This  rests  upon  the 
absence  of  suppuration  and  of  a  moist  yellow  slough.  Phlegmonous  Ery- 
sipelas and  Cellulitis. — Anthrax  may  be  distinguished  by  the  absence  of 
pain  and  of  marginal  secondary  vesicles  in  the  case  of  slough.  Chancre. — 
The  diff"erential  diagnosis  rests  principally  upon  the  rapidity  of  the  progress 
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and  more  serious  constitutional  symptoms  of  anthrax.  Glanders. — There 
is  an  absence  of  the  profuse  purulent  discharge  from  the  nostrils.  The 
direct  diagnosis  of  pulmonary  anthrax  in  the  early  stage  is  impossible. 
Later  the  gravity  of  the  illness  in  connection  with  the  symptoms  above 
described,  in  an  individual  exposed  to  infection  in  his  occupation,  is  highly 
suggestive.  The  direct  diagnosis  can,  however,  be  made  in  some  instances 
by  microscopical  examination  of  the  blood.  If  this  be  negative  inocula- 
tion experiments  should  be  performed.  The  progress  of  the  case  in  intes- 
tinal anthrax  is  so  rapid,  and  the  symptoms  so  closely  resemble  those  of 
gastro-intestinal  poisoning  due  to  other  causes,  that  a  positive  diagnosis 
during  life  is  usually  impossible. 

Prognosis. — Every  case  of  anthrax  may  be  regarded  as  a  grave  ill- 
ness, but  cases  of  spontaneous  recovery  are  not  altogether  uncommon. 
The  mild  cases  are  most  frequent  in  children  and  the  intensity  of  the  attack 
in  man  is  said  to  correspond  to  the  intensity  of  the  disease  in  the  animal 
from  which  the  infection  is  derived.  The  prognosis  is  much  more  favorable 
in  localized  external  anthrax  than  in  the  internal  form.  Malignant  oedema 
of  the  face  or  neck  is  dangerous  to  life,  partly  by  its  extent  and  partly 
through  the  pressure  exerted  upon  the  structures  of  the  neck,  especially 
of  the  great  vessels.  The  prognosis  in  anthrax  oedema  is  by  far  graver 
than  that  of  malignant  pustule.  Inhalation  anthrax — the  rag-picker^ s 
disease — gives  a  mortality  of  50  per  cent.  The  graver  cases  with  severe 
fever,  rapid  prostration,  and  the  evidences  of  extensive  pulmonary  inflam- 
mation terminate  in  death.  Bell  states  that  ''no  case  demonstrated  during 
life  to  be  intestinal  anthrax  has  ended  in  recovery." 

XXX.  LEPROSY. 

Lepra;  Elephantiasis  Groicorum. 

Definition.  —  A  chronic,  infectious,  endemic  disease  caused  by  the 
Bacillus  leprse,  characterized  by  a  disseminated  nodular  infiltrate  in  the 
skin  and  mucous  membranes — tubercular  leprosy — or  lesions  of  the  nerves 
— ansesthetic  leprosy.  In  the  complete  or  generalized  disease  both  sets  of 
lesions  are  present — the  mixed  form. 

Etiology.- — Predisposing  Influences. — No  race  is  exempt.  Lep- 
rosy occurs  in  all  latitudes,  in  moist  and  dry  climates,  alike  at  the  sea 
level,  and  in  mountainous  settlements.  Congenital  lepros}'  is  very  rare; 
in  fact  its  occurrence  is  doubted.  The  disease  sometimes  shows  itself 
in  childhood,  but  the  vast  majority  of  the  cases  develop  in  early  adult 
life.  In  some  instances  it  has  first  appeared  in  extreme  old  age.  Males 
are  affected  in  greater  proportion  than  females.  The  mode  of  life  is 
not  without  influence.  The  poor  suffer  more  frequently  than  the  well- 
to-do,  but  the  latter  do  not  escape.  It  has  been  thought  that  the 
habitual  or  exclusive  use  of  certain  articles  of  diet,  as  vegetables,  salted 
food,  food  without  salt,  fish  or  pork,  predispose  to  leprosy,  either  by 
the  ingestion  of  the  bacilli  or  by  rendering  the  tissues  less  resistant  to 
their  development.  Leprosy  prevails  in  mountainous  districts,  PvS  Kur- 
distan and  Kashmir,  where  a  fish  diet  is  unknown,  and  among  the  Brahmins 
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wlu)  never  taste  lisli.  Furthcniiort'  syst<'iMatic  oxaJiiinations  of  fish  and 
|)reparations  of  fish  in  countries  in  which  the  disease  is  endemic  have  failed 
to  reveal  the  presence  of  the  Bacillus  lepra'. 

TiiK  ExcrnNG  Causk. — The  liacillus  lopnv  constitutes  the  specific 
ijifectin}^:  ajjcnt.  Xotliiiii,'"  is  known  of  tlie  distribution  of  the  Bacillus 
lepra'  outside  of  the  hunum  body.  It  has  not  been  found  in  the  tanks  in 
wliich  lepers  bathe,  nor  in  the  soil  about  the  graves  of  lepers,  althoiijjfh  in 
some  few  instances  it  lias  been  discovered  in  the  soil  of  the  paths  and 
banks  surrounding,'  asylums.  It  is  a  slender,  acid-fast,  n(^n-inotile  or^'anism 
present  in  great  numbers  and  arranged  in  a  peculiar  parallel  manner  in 
the  cells  and  lymph  spaces  of  the  lesions.  They  are  commonly  present  in 
the  luisal  secretion  and  sometimes  present  in  the  saliva,  sputum,  ficces  and 
the  blood  of  infected  persons.  They  have  been  found  in  the  milk  of 
inirsing  women.  Attempts  at  animal  and  human  inoculation  have  yielded 
unsatisfactory  results.  This  fact  may  be  explained  perhaps  by  the  great 
length  of  the  incubation  period.  In  the  case  of  Keanu,  a  Hawaiian  criminal, 
pardoned  in  consideration  of  inoculation,  who  became  leprous  two  years 
later,  the  experiment  was  vitiated  by  the  fact  that  relatives  were  subse- 
quently ascertained  to  have  been  leprous. 

The  Wassennann  reaction  and  the  complement  fixation  for  tuberculin 
have  been  found  to  be  positive  in  a  large  proportion  of  lepers. 

It  has  been  asserted  that  vaccination  may  be  the  means  of  transmitting 
leprosy.  The  danger  cannot  arise  where  bovine  vaccine  is  used.  The 
majority  of  lepers  have  never  been  vaccinated,  and  in  countries  where 
leprosy  is  steadily  diminishing  vaccination  is  becoming  more  general. 

Until  recently  a  belief  in  the  hereditary  transmission  of  leprosy  was 
generally  entertained.  The  present  drift  of  opinion  is  against  this  view. 
The  transmission  of  the  disease  takes  place  under  conditions  that  are  not 
■well  understood.  "When  leprosy  is  carried  by  immigrants  into  highly 
civilized  countries  it  rarely  spreads.  In  countries  w^here  the  disease  has 
been  endemic  its  diffusion  is  largely  influenced  by  the  degree  of  association 
of  the  lepers  with  the  healthy.  When  the  intercourse  with  lepers  is  controlled 
by  legal  enactments  or  a  general  dread  of  the  disease,  its  prevalence  is  cir- 
cumscribed and  limited.  The  transmission  of  the  disease  by  the  conjugal 
relation  is  rare.  Physicians  in  charge  of  hospitals  and  asylums  for  lepers 
rarely  contract  the  disease.  From  9  to  10  per  cent,  of  the  helpers  in  the 
leper  settlement  at  ]\Iolokai  have  developed  the  malady.  Prolonged  exemp- 
tion does  not  indicate  permanent  immunity. 

Symptoms. —  (a)  Tubercular  Leprosy. — The  period  of  incubation 
varies  from  a  few  months  to  several  years.  The  prodromal  symptoms 
consist  of  irregular  fever,  weakness  and  prostration,  loss  of  appetite,  and 
impaired  nutrition.  Repeated  epistaxis  is  not  uncommon.  After  a  time 
areas  of  cutaneous  erythema  appear.  These  may  be  sharply  defined  and 
in  some  instances  are  ana?sthetic.  Later  they  undergo  pig-mentation. 
These  spots  vary  in  size  and  some  of  them  may  disappear.  After  a  time 
pea-sized  or  larger  nodules  appear  which  may  run  together  and  form  large 
tuberculous  masses.  These  tubercles  are  at  first  soft  and  elastic  and 
slightly  tender  upon  pressure:  later  they  become  firmer  and  are  insensi- 
12 
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tive.  They  may  develop  upon  any  portion  of  the  body.  The  scalp  is, 
however,,  usually  exempt.  They  are  most  common  upon  the  face,  the 
dorsal  surfaces  of  the  hands  and  feet,  upon  the  ankles,  wrists,  and  forearms, 
and  the  outer  aspect  of  the  thighs. 

The  lesions  progressively  involve  new  areas  of  skin  with  the  forma- 
tion of  fresh  tubercular  masses,  and  as  the  older  ones  undergo  ulceration 
areas  of  cicatrization  form.  These  changes  in  the  skin  undergo  their  most 
marked  development  upon  the  face,  producing  the  characteristic  fades, 
leonina.  The  superficial  lymphatics  generally  become  enlarged  early  in 
the  course  of  the  disease.  The  eyelashes  and  eyebrows  fall  out  and 
there  is  atrophy  and  loss  of  hair  elsewhere  upon  the  body.  The  hairy 
scalp   is   usually  unaffected.     The  mucous    membrane    of  the  upper   air- 
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Fig.  271. — Tubercular  leprosy. 


passages  undergoes  infiltration,  with  the  formation  of  tubercles.  These 
speedily  break  down,  giving  rise  to  painful  ulceration.  Changes  in  the 
voice  occur.  It  becomes  harsh  or  nasal,  or  more  or  less  complete 
aphonia  may  develop. 

As  cicatrization  takes  place  various  deformities  result,  as  stenosis  of 
the  mouth  or  palate,  and  laryngeal  stenosis.  The  process  involves  the 
eyelids  and  extends  to  the  ocular  conjunctiva  and  the  cornea,  resulting  in 
ultimate  destruction  of  vision  in  from  66  to  75  per  cent,  of  the  cases. 

The  duration  of  the  disease  is  indefinite.  ,  The  patient  may  live 
for  years,  becoming  more  and  more  deformed  and  helpless.  Death 
commonly  results  from  exhaustion,  colliquative  diarrhoea,  or  inhalation 
pneumonia;  sometimes  from  stenosis  of  the  larynx  or  trachea  or  laryn- 
geal oedema. 

(b)  Ax.ESTHETic  Leprosy. — The  period  of  incubation  is  commonly 
more  prolonged  than  in  the    tubercular   form.     The  onset  is  insidious  and 
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clinractcri/od  by  sul)joc(i\(' ciitniicoiis  symploiiis,  as  liypcTaJsthcsia,  i)nii-itus, 
aiul  pain.  Fever  is  net  (•oiiiiuon.  Persistent  and  troiihlesoine  pains  in 
the  limbs  are  frecpient.  Ilyperith-osis  may  be  an  caily  symptom.  Trophic 
(listurl)ances  may  give  rise  to  the  formation  of  bulhi".  Pat(;hes  of  erythema 
\aryin«j;  in  size  from  one  to  sevei'al  centimetres,  usually  circMilai  or  oval  in 
outline,  form  upon  the  trunk  and  liml)s.  After  a  time  these  spots  (lisapi)ear, 
leaving  areas  of  anaesthesia,  but  anaesthetic  patclies  may  occur  without 
the  develoi)ment  of  macules.  Tiie  erythematous  spots  show  a  variety  of 
tints,  from  ])inkish-red  to  a  bluisli-  or  brownisli-i-ed  color,  and  many  of  them 
undergo  pigirientation.     As  the  areas  become  anaesthetic  the  pigment  may 

gradually    disajipear,    leaving    well-      

defined  white  or  y(>llowish  patches 
in  striking  contrast  to  the  surround- 
ing skin.  The  superficiad  nerve- 
tiunks  are  felt  to  be  enlarged  and 
nodular.  The  hair  of  the  affected 
surfaces  may  become  white  or  fall 
out.  and  as  the  disease  develops 
there  is  complete  suppression  of  per- 
spiration. Similar  lesions  may 
api'tear  ui:)on  the  face.  They  may 
remain  discrete  or  become  confluent. 
As  the  disease  advances  they  are 
frequently  the  seat  of  bullffi,  some  of 
which  imdergo  involution,  with  cica- 
trization, others  break  down,  form- 
ing moie  or  less  superficial  ulcers, 
which  on  healing  leave  conspicuous 
scars,  which  are  at  first  dark  but  later 
become  pale,  smooth,  and  shining. 

The  modifications  of  sensibility 
consist  first  of  exaltations  of  sensi- 
bility, such  as  have  been  described; 
second,  of  perversions  of  sensation, 
which  consist  of  dyssesthesias,  formi- 
cation, numbness,  and  delayed  sensa- 
tion; and  third,  abolition  of  sensation,  which  is  more  or  less  complete. 
The  trophic  changes  involve  the  conjunctiva?  and  the  mucous  membranes 
of  the  nose,  mouth,  and  throat,  which  may  become  dry  and  red  and  the 
seat  of  areas  of  superficial  ulceration.  The  ulcers  which  form  in  the  anes- 
thetic patches  developing  jn  the  hands  and  feet  may  be  very  destructive, 
giving  rise  to  contracture  and  necrosis,  which  produce  distressing  deformi- 
ties, the  loss  of  fingers  and  toes,  and  the  development  of  perforating  ulcers. 
Spontaneous  resorption  of  bone  may  take  place. 

In  favorable  cases  the  disease  may  last  for  a  long  periotl  without 
the  development  of  marked  trophoneurotic  changes.  The  average  dura- 
tion of  life  in  this  form  of  leprosy  is  about  tw^enty  years.  In  some 
instances  the  progress  of  the  disease  is  arrested  and  the  patient  may 
reach  an  advanced  age. 
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(c)  ]\IiXED  OR  Complete  Leprosy. — The  lesions  peculiar  to  the  tuber- 
cular and  the  anoBsthetic  forms  develop  simultaneously,  or  in  succession.  While 
the  distinction  between  the  two  main  forms  is  in  well-marked  cases  sharply 
defined,  there  are  many  cases  which  must  be  referred  to  the  mixed  form. 

Diagnosis. — The  direct  diagnosis  of  leprosy  in  the  early  stage  ma}'  be 
difficult.  The  erythematous  macules  with  hypersesthesia,  pain,  and  pig- 
mentation, and  the  subsequent  development  of  tuberculous  nodules  are 
characteristic.  In  the  nervous  form  the  areas  of  persistent  anaesthesia, 
with  bullae,  ulceration,  deformities,  and  necrosis  of  the  hands  and  feet,  are 
important.  A  history  of  residence  in  a  country  in  which  leprosy  prevails, 
even  without  actual  association  with  known  lepers,  justifies  the  suspicion 
of  contagion.  The  bacteriological  examination  of  the  nasal  discharge,  the 
serum  of  a  blister,  or  of  an  excised  nodule  may  settle  a  doubtful  case. 

The  differential  diagnosis  involves  the  consideration  of  a  great 
number  of  chronic  affections  which  present  resemblances  to  leprosy,  among 
which  may  be  named  especially  syphilis,  lupus,  multiple  neuritis,  sja^ingo- 
myelia,  and  Morvan's  disease. 

Prognosis. — The  experience  of  history  shows  leprosy  to  be  an  incurable 
disease.  Abortive  cases  occur  but  they  are  extremely  rare.  The  prognosis 
as  regards  recovery  or  even  as  regards  the  arrest  of  the  process  is  highly 
unfavorable;  that  as  regards  the  expectancy  of  life  must  be  guarded.  The 
miserable  life  of  the  leper  may  be  prolonged  for  twenty  years  or  more.  The 
outlook  in  the  tuberculous  form  is  less  favorable  than  in  the  anaesthetic  form. 

XXXI.   TUBERCULOSIS. 

Definition. — An  infectious  disease  caused  by  the  Bacillus  tubei-culosis, 
and  characterized  histologically  by  the  formation  of  tubercles  and  infiltra- 
tions of  tuberculous  tissue,  which  undergo  caseation  and  necrosis  or  sclerotic 
changes;  anatomically,  by  alteration  and  destruction  of  the  parts  imme- 
diately affected,  and  clinically,  by  local  and  constitutional  symptoms  which 
vary  according  to  the  structures  involved  and  the  extent  of  the  process. 

Etiology. — Predisposing  Influences. — Tuberculosis  is  a  wide-spread 
disease  affecting  both  human  beings  and  animals.  Among  the  latter  the 
domestic  animals  and,  in  particular,  the  bovines  chiefly  suffer.  Wild 
animals  in  captivity  are  peculiarly  liable  to  tuberculosis.  The  liabiHty  of 
the  hog  is  much  less  than  that  of  horned  cattle;  of  the  horse  and  sheep 
very  slight;  of  the  dog  and  cat  even  less,  though  these  animals  housed  as 
pets  with  tuberculous  persons  sometimes  contract  the  disease.  Rabbits 
and  guinea-pigs,  especially  the  latter,  are  peculiarly  susceptible  to  tuber- 
culous infection,  and  are  for  that  reason  much  used  for  the  purposes  of 
laboratory  research.  Avian  tuberculosis  constitutes  a  special  variety  of 
the  disease.  The  wide  'prevalence  of  tuberculosis  among  human  beings  is 
due  to  methods  of  living  favorable  to  the  propagation  of  the  infecting 
principle.  It  is  most  prevalent  in  the  centres  of  population  and  in  densely 
peopled  localities  in  which  direct  sunHght,  fresh  air,  and  cleanliness  are 
little  known.  About  one-seventh  of  all  deaths  are  caused  by  tuberculous 
disease.  Climate  has  little  influence  as  a  predisposing  cause.  Tubercu- 
losis is  more  common  in  proportion  to  the  population  in  temperate  than 
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in  Iropical  or  extremo  noithorn  regions.  Altitude  is  important.  The  fiiviit 
plateaus  of  the  I'nited  States  and  Mexico,  tlie  settleiiKiiits  of  the  liif^h 
rpgioriP  of  the  Alps, the  Andes,  and  the  Himalayas  are  remarkal>ly  free  from 
tuherc'ulous  affections.  Soil  and  Locality. — Tuberculous  diseases  and 
especially  phthisis  have  been  shown  to  be  more  prevalent  in  wet,  baflly 
fliained  districts  than  in  dry  uplands  with  a  porous,  sandy  soil.  The 
influence  of  soil  in  this  respect  consists  in  an  increased  liability  to  catarrhal 
affections  and  hence  general  increase  in  susceptibility.  Mode  of  Life. — 
Tuberculosis  is  fostered  by  darkened  houses  and  unventilated  sleeping 
rooms.  Habitual  life  in  the  open  air  is  unfavorable  to  it  alike  in  the  individ- 
ual and  in  the  community.  Like  other  readily  transmissil)le  infections, 
it  spreads  with  great  rapidity  when  introduced  among  aboriginal  peoples 
previously  free  from  it.  Race. — The  influence  of  racial  susceptibility  is 
much  less  than  that  exerted  by  the  mode  of  life.  It  is  difficult  to  separate 
these  factors.  The  American  Indian,  the  negro,  and  the  immigrant  peasant 
fiom  Ireland  and  Southeastern  Europe  sufTer  in  this  country  from  an 
especial  liability.  There  is  an  apparent  relative  immunity  among  the 
Jews.  Personal  Predisposition. — The  phthinoid  or  pterygoid  chest  is  not 
only  seen  in  phthisical  individuals  l)ut  it  is  also  characteristic  of  those 
who  manifest  a  peculiar  susceptibility  to  phthisis.  On  the  other  hand  a 
very  large  proportion  of  those  who  contract  the  disease  have  well-developed 
chests  and  every  evidence  of  perfect  health.  Now  that  tuberculosis  is 
known  to  be  an  infection  to  which  the  liability  is  wide-spread,  less  attention 
than  formerl}''  is  paid  to  the  so-called  diathetic  states.  Age. — Tuberculous 
infection  may  occur  at  any  age.  Early  adult  life,  from  twenty  to  thirty- 
five,  is  attended  with  a  peculiar  liability.  The  susceptibility  of  the  various 
tissues  and  organs  varies  with  different  periods  of  life.  In  infancy  the 
intestines,  glands,  and  meninges,  in  childhood  and  adolescence  the  bones 
and  lymph-nodes,  and  later  the  lungs,  other  viscera,  and  the  skin  are  more 
commonly  affected,  but  any  form  of  tuberculosis  may  occur  at  any  period 
of  life.  Sex. — Women  become  tuberculous  in  slightly  higher  proportion 
than  men.  Occupation. — Those  who  work  in  a  confined  and  dusty  atmo- 
sphere are  veiy  liable  to  contract  pulmonary  consumption.  From  this 
point  of  \aew  phthisis  merits  a  place  among  the  occupation  diseases. 
Previous  Disease. — Catarrhal  affections  predispose  to  tuberculosis.  It  is 
to  this  fact  that  must  be  ascribed  the  frequency  of  pulmonary  tuberculosis 
after  the  acute  diseases  in  which  bronchial  catarrh  plan's  a  prominent 
part,  as  pertussis  and  measles.  The  marked  predisposition  to  tuberculosis 
of  the  lymph-nodes  on  the  part  of  young  children  is  due  to  their  liability 
to  catarrhal  processes  in  the  upper  respiratory  passages  and  bronchi. 
I  am  not  disposed  to  think  that  tuberculous  infection  is  especially  favored 
by  enteric  fever.  Influenza  and  variola  are  regarded  as  predisposing  influ- 
ences. In  such  cases  the  development  of  the  disease  may  be  either  the 
result  of  direct  infection  upon  a  soil  prepared  by  the  antecedent  malady  or 
of  the  lighting  up  of  a  latent  tuberculous  focus.  Tabes  mesenterica  is 
doubtless  in  most  cases  the  result  of  infection  by  way  of  the  lesions  of  a 
catarrhal  enterocolitis.  Among  chronic  diseases  syphilis  and  diabetes 
are  verj'  often  followed  by  pulmonar)^  tuberculosis,  and  the  latter  affection 
IS  a  common  terminal  condition  in  chronic  bronchitis,  disease  of  the  heart, 
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cirrhosis  of  the  liver,  and  chronic  nephritis.  Cases  of  tabes  and  other  forms 
of  spinal  sclerosis  often  terminate  in  pulmonary  tuberculosis.  A  blow  or 
injury  is  very  often  followed  by  tuberculous  disease  of  the  part.  In  menin- 
gitis, or  bone  or  joint  disease,  it  is  necessary  to  assume  an  antecedent  latent 
tuberculosis;  when  pleural  or  pulmonary  tuberculosis  follows  a  contusion 
of  the  chest  in  the  absence  of  fracture  of  a  rib  or  laceration  of  the  pleura 
or  lung,  we  may  assume  that  the  injury  has  rendered  infection  possible. 
Careful  inquiry  will  often  elicit  a  history  of  previous  symptoms  of  tuber- 
culosis. The  danger  of  a  surgical  operation  in  local  tuberculosis  is  always 
to  be  considered.  Latent  trouble  elsewhere  may  be  lighted  up,  or  an  acute 
miliary  process  develop. 

The   Pathogenic    Organism. — The   demonstration   by   Koch   of   the 
tubercle  bacillus  and  the  etiological  unity  of  the  tuberculous  diseases  con- 
stitutes one  of  the  most  remarkable  and  beneficent  achievements  of  modern" 
medicine  and  ranks  in  importance  with  Jenner's  great  work. 

The  bacilli  are  present  in  varying  abundance  in  all  the  lesions  of 
tuberculosis.  They  are  very  numerous  in  active  lesions,  but  scanty  in  the 
sluggish  processes  of  chronic  glandular  or  bone  disease.  When  a  tuber- 
culous focus,  as  a  softened  lymph-node,  discharges  its  contents  into  a  vein 
or  lymph  vessel,  the  bacilli  are  swept  on  mth  the  current  to  effect  new 
lodgment  and  produce  new  tubercles  at  various  points  in  the  body.  "When 
not  found  in  the  effusions  of  serous  tuberculous  inflammation,  as  pleurisy, 
or  in  sections  of  chronic  or  obsolescent  lesions,  the  nature  of  the  process  may 
frequently  be  demonstrated  by  culture  or  inoculation. 

There  are  four  specific  varieties  of  Bacillus  tiiberculosis:  1,  the 
human ;  2,  the  bovine ;  3,  the  avian ;  and,  4,  the  bacillus  of  cold-blooded  ani- 
mals. These  closely  resemble  each  other  in  morphological  characters.  Tuber- 
culous infection  in  man  is  almost  always  with  the  first  variety,  occasionally 
with  the  second,  in  rare  instances  with  the  third,  and  so  far  as  is  known 
not  at  all  with  the  fourth.  Koch  (1901)  stated  that  the  bacillus  of  bovine 
tuberculosis  does  not  cause  the  disease  in  human  beings  nor  the  bacillus 
of  human  tuberculosis  the  disease  in  cattle.  Differences  in  the  two  forms 
are  recognized;  but  the  view  that  bovine  tubercle  bacilli  may  give  rise 
to  tuberculosis  in  man  is  now  generally  accepted.  Individual  strains  differ 
greatly  in  virulence.  The  bacilli  are  thrown  off  by  way  of  the  discharges, 
the  sputum  in  laryngeal  and  pulmonary  tuberculosis,  the  fteces  in  intestinal 
tuberculosis,  the  urine,  vaginal  discharges  and  rarely  the  semen  in  the 
genito-urinary  forms,  and  tuberculous  sinuses,  abscesses,  and  ulcerated 
surfaces  in  various  parts  of  the  body.  They  are  present  in  scrofulous 
lymphnodes,  the  skin  in  lupus,  and  in  the  blood  in  generalized  miliary 
tuberculosis.  They  retain  their  vitality  outside  the  body  f  Or  an  undetermined 
period.  The  chief  source  of  infection  is  the  sputum.  Beside  this  all  others 
fall  into  insignificance.  The  principal  vehicle  of  transmission  as  shown  by 
Cornet  is  the  atmospheric  dust. 

Mixed  infections  with  other  bacteria  occur  in  cases  attended  with 
ulceration  and  especially  in  pulmonary  tuberculosis.  The  common  organ- 
isms are  streptococci,  pneumococci,  and  influenza  bacilli.  To  these  added  or 
secondary  infections  much  of  the  fever  and  progressive  dyscrasia  are  to  be 
ascribed. 


Fig.  273. — Spread  of  sputum  showing  Bacillus  tuberculosis. 
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Modes  of  Infection.  —  (a)  Ileredihj.  —  f'linical  and  experimental 
evidence  aro  alike  against  transmission  from  the  male  by  means  of  the 
spermatozoids.  The  hypothesis  that  transmission  may  occur  from  the 
tuberculous  mother  by  way  of  the  ovum  has  some  experimental  support. 
Transmission  by  way  of  the  blood,  the  bacilli  ponetrating  tlio  placenta, 
is  supj)orted  by  clinical  and  laboratory  facts.  The  placenta  under  such 
circumstances  is  usually  tuberculous,  but  in  some  instances  it  has  been 
apparently  normal.  The  nund)cr  of  roportod  cases  of  congenital  tuber- 
culosis in  man  is  linu'lcd. 

The  difliculties  in  determining  the  part  played  by  hci'cdity  in  individual 
cases  arise  from  the  uncertainty  in  regard  to  the  transm'ission  of  individual 
susceptibility  from  the  affected  forebears  to  the  offspring,  the  absence  as 
yet  of  definite  conclusions  as  to  the  prolonged  latency  of  tubercle  bacilli 
in  the  tissues  of  an  apparently  healthy  child  of  a  tuberculous  parent,  and 
ti\e  fact  that  tuberculosis  is  at  the  outset  a  distinctly  local  process,  which 
may,  when  acquired  by  postnatal  infection,  become  circumscribed  or 
obsolescent,  and  remain  latent  in  the  tissues  (lymph-nodes,  for  example) 
for  an  indefinite  period,  to  become  again  active  under  various  circumstances, 
as  traunuitism,  acute  disease,  or  softening  and  rupture  of  a  gland-capsule. 
The  mere  fact  that  a  parent,  grandparent,  or  collateral  relation  in  a  pre- 
vious generation  suffered  from  tuberculosis  no  more  proves  the  hereditary 
nature  of  the  disease  than  the  occurrence  of  scarlet  fever  in  them  would 
render  it  hereditary.  Yet  the  assumption  in  regard  to  the  one  disease  might 
with  the  same  indifference  to  scientific  accuracy  be  made  of  the  other. 

(b)  Inoculation. — Tuberculosis  in  man  has  been  in  rare  instances 
produced  by  inoculation.  Those  who  work  in  the  post-mortem  room 
frequently  contract  local  skin  tuberculosis,  the  nature  of  which  has  been 
demonstrated  both  microscopically  and  by  inoculation  in  animals — post- 
mortem warts.  These  lesions  are  discrete,  small  nodules  and  are  almost 
always  situated  upon  the  backs  of  the  hands  or  fingers.  Inoculation  may 
also  take  place  in  vai'ious  accidental  ways;  among  these  are  circumcision, 
cuts  from  the  broken  spit-cup  of  a  consumptive,  and  the  bite  of  a  tuber- 
culous person.  There  is  no  evidence  to  support. the  assertion  of  the  anti- 
vaccinationist  that  consumption  is  transmitted  in  the  vaccine  virus,  beyond 
the  fact  that  in  a  very  limited  number  of  cases  lupus  has  developed  at  the 
site  of  the  vaccine  pock.  In  point  of  fact,  the  lesion  almost  always  remams 
local  at  the  seat  of  inoculation. 

(c)  Inhalation. — The  vehicle  is  atmospheric  dust  to  which  bacilli  are 
attached.  This  dust  in  rooms  occupied  by  the  consumptive  and  around 
his  person  is  made  up  of  the  dried  pulverized  sputum.  An  obvious  measure 
of  prophj-laxis  is  to  keep  the  sputum,  discharged  into  suitable  receptacles, 
moist  and  disinfected  until  it  can  be  destroyed  by  fire  or  otherwise  effect- 
ually disposed  of.  In  some  instances  direct  infection  takes  place  by  the 
inhalation  of  tubercle  bacilli  contained  in  the  fine  particles  of  moist  sputum 
ejected  by  the  patient  in  the  act  of  coughing  or  even  in  conversation,  and 
remaining  for  a  time  suspended  in  the  air  in  his  immediate  neighborhood. 
Among  the  facts  that  lend  support  to  the  hypothesis  of  infection  by  inhala- 
tion are  the  frequency  with  which  the  early  lesions  involve  the  larynx, 
lungs,  and  bronchial  glands;    the  prevalence  of  the  disease  in  cloisters, 
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asylums,  prisons,  and  other  similar  institutions,  and  the  remarkable 
investigations  of  Flick,  who  showed  that  not  only  certain  localities  but 
also  particular  houses  become  infected,  and  that  members  of  different 
families  successively  occupying  such  houses  succumb  to  the  disease. 

The  degree  of  intimacy  of  association  with  the  consumptive  plays 
an  important  part  in  the  danger  of  the  transmission  of  the  disease.  It  is 
no  uncommon  thing  for  a  woman  who  has  nursed  a  consumptive  daughter 
or  sister  to  contract  the  disease  and  die  of  it  in  the  course  of  some  months. 
This  occurrence  is  infrequent  among  nurses,  whose  attendance  is  less  close 
and  hours  are  less  prolonged.  The  latter  have  also  an  advantage  in  their 
technical  knowledge  of  the  dangers  and  in  habits  of  prophylaxis.  In  the 
case  of  husband  and  wife  this  danger  of  the  transmission  of  pulmonary 
tuberculosis  is  abundantly  established  by  common  observation  and  the 
results  of  statistical  inquiries. 

(d)  Infection  by  Food. — The  milk  of  tuberculous  cows,  and  milk  foods, 
including  butter  made  from  it,  have  been  shown  to  be  capable  of  giving 
rise  to  the  disease.  Tuberculous  lesions  of  the  udder  are  not  necessary, 
the  milk  of  animals  healthy  in  this  respect  having  been  shown  to  be  infec- 
tious. Bovine  tuberculosis  constitutes  a  positive  danger  to  the  human 
race.  The  frequency  of  tuberculosis  of  the  intestines  and  mesenteric  glands 
in  young  children  finds  a  ready  explanation  in  infected  milk. 

The  meat  of  tuberculous  animals  is  not  without  danger.  It  has  been 
shown  experimentally  to  be  infective  to  guinea-pigs.  Thorough 'cooking 
probably  destroys  the  infecting  principle;  uncooked  meats,  smoked  beef 
and  similar  articles  may  convey  the  disease.  Legal  enactments  against 
the  exposure  for  sale  of  the  flesh  of  tuberculous  animals  are  well  founded. 

A.   Acute  Miliary  Tuberculosis. 

Tubercle  bacilli  find  their  way  into  the  blood  from  a  focus  of  tuberculous 
endangitis  or  the  perforation  of  the  vessel  wall  by  a  softening  caseous  mass. 

Varieties. — Three  clinical  forms  occur:  (a)  the  general  or  so-called 
typhoid,  characterized  by  the  symptoms  of  an  acute  general  infection; 
(b)  the  pulmonary,  in  which  the  symptoms  are  chiefly  referable  to  the 
lungs,  and  (c)  tuberculous  meningitis. 

(a)  Generalized  Miliary  Tuberculosis. — Miliary  nodules  are  thickly 
disseminated  throughout  the  various  organs  of  the  body. 

Symptoms. — The  symptoms  are  those  of  an  acute  general  infection, 
and  the  condition  presents  many  of  the  features  of  enteric  fever,  for  which 
it  is  often  mistaken.  The  signs  of  local  disease  are  rarely  marked.  _  The 
onset  is  usually  gradual ;  in  some  of  the  cases  abrupt.  Nose-bleeding  is  not 
commoii.  The  pulse  is  rapid,  not  often  dicrotic,  and  shows  remarkable 
variations  in  frequency  within  short  periods  of  time.  The  fever  increases, 
the  temperature  being  very  irregular,  usually  much  higher  in  the  evening 
than  in  the  morning  and  often  reaching  104°  F.  (40°  C.)  or  more  with 
remissions  of  three  or  four  degrees.  In  some  of  the  cases  the  range  is 
intermittent.  Inverse  temperatures  are  observed.  There  is  profound 
asthenia  with  rapid  loss  of  flesh.  Pulmonary  symptoms,  increased  respira- 
tion frequency,  especially  early  in  the  attack,  and  dyspnoea  with  faint 
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cyanasis,  arc  coinniDii.  DilVuse  niles  are  heard,  and  in  some  of  the  eases 
there  may  be  dulness  at  an  apex,  or  patches  oi"  suberei)itant  and  crepitant 
rales  at  various  parts  of  tiic  chest.  In  a  {i^roup  of  eases  tiiere  is  no  fever  or 
tlie  tciiipcratiirc  docs  not  exceed  sul)l'cl)ril(!  ran<j:cs,  and  the  triu;  natur(;  of 
tiie  disease  is  revealed  only  upon  post-mortem  examination.  Delirium  is 
less  common  than  soiiiiioleiiee  and  stupor,  which  deepen  to  coma,  terminating 
in  death.  Toward  the  last  there  may  be  an  intensification  of  the  lung 
symptoms,  or  the  evidences  of  involvement  of  the  menin^'cs.  Cheyne- 
Stokes  respiration  is  c(mnnon. 

Diagnosis. — The  DUiECT  di.vgnosis  of  this  form  of  acute  miliary  tuber- 
culosis rests  upon  the  signs  of  a  profound  toxa'mia,  irregularity  of  the 
temperature,  the  occui'rencc  in  some  cases  of  an  inverse  range,  the  rapidity 
and  irregularity  of  the  i)ulse,  and  the  absence  of  the  signs  which  character- 
ize the  other  specific  infections  and  septic  processes.  If  there  be  localized 
pulmonary  signs,  the  history  of  glandular  or  bone  tuberculosis,  or  menin- 
geal symptoms,  the  diagnosis  becomes  more  probable.  Choroid  tubercles, 
or  tubercle  bacilli  in  the  fluid  obtained  by  lumbar  puncture,  or  in  the  blood, 
render  it  positive  and  final.  Guinea-pig  inoculations  are  uncertain  and  take 
time.  Clough  has  recently  grown  tubercle  bacilli  in  culture  from  the  circu- 
lating blood  of  patients  with  miliary  tuberculosis^   (1917). 

The  DIFFERENTIAL  DIAGNOSIS  between  general  miliary  tuberculosis  and 
enteric  fever  often  taxes  the  art  of  medicine  to  its  utmost.  This  is  the 
case  when  the  onset  is  marked  by  bronchitis  attended  by  dyspnoea  and  faint 
cyanosis,  with  little  cough.  Great  rapidity  and  irregularity  of  respiration 
and  pulse,  and  in  general  terms  a  correspondence  in  their  frequency, 
irregularity  of  the  temperature  and  confomiity  to  the  remittent  or  inter- 
mittent rather  than  the  subcontinuous  type,  signs  of  deficient  oxygenation 
of  the  blood,  constipation,  only  slight  enlargement  of  the  spleen,  herpes, 
the  absence  of  rose  spots,  and  a  leucocytosis  are  in  favor  of  miliary  tuber- 
culosis. The  following  facts  must  receive  due  consideration.  There  are 
cases  common  iu  childhood  and  not  extremely  rare  in  adult  life  in  which 
the  fever  curve  of  enteric  fever  is  remittent  throughout.  Constipation  is 
by  no  means  rare  in  enteric  fever,  and  diarrhoea  may  occur  in  miliary  tuber- 
culosis. Enlargement  of  the  spleen  occurs  in  both  diseases,  but  is  neither 
so  early  nor,  except  occasionally  in  children,  so  decided  in  tuberculosis. 
Herpes,  though  rare,  has  been  observed  in  enteric  fever.  Rose  spots  occur 
in  tuberculosis,  but  they  are  rare  and  appear  singly  rather  than  in  crops, 
and  do  not  present  the  appearance  nor  run  the  course  of  the  eruption  of 
enteric  fever.  .  Leucocytosis  is  common  in  miliary  tuberculosis;  leucopenia 
the  rule  in  enteric  fever.  But  leucocjiiosis  occurs  in  enteric  fever  com- 
plicated by  inflammatory  and  suppurative  processes.  Albuminuria  and  the 
diazo  reaction  may  occur  in  both  diseases.  The  Widal  reaction  may  not 
be  conclusive,  since  it  may  occur  in  an  individual  who  has  passed  through  an 
attack  of  enteric  fever  and  subsequently  become  tuberculous.  Nor,  for  the 
same  reason,  is  the  presence  of  Bacillus  typhosus  in  the  urine  conclusive. 
If  that  organism  is,  however,  fonnd  in  blood  cultures  the  diagnosis  of 
enteric  fever  may  be  made.  The  two  conditions  may  coexist  and  the 
lesions  of  both  diseases  have  been  present  upon  post-mortem  examination. 

'  1  Johns  Hopkins  Hosp.  Bull.,  Vol.  XXVIII,  p.  370. 
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(b)  The  Pulmonary  Form. — The  acute  phenomena  develop  in  persons 
who  suffer  from  persistent  cough  or  are  known  to  have  chronic  pulmonary 
tuberculosis,  or,  especially  in  children,  may  follow  an  infectious  disease, 
as  measles  or  whooping-cough. 

Symptoms. — The  onset  is  like  that  of  an  acute  bronchitis  or  broncho- 
pneumonia. Troublesome  cough,  mucopurulent  expectoration,  sometimes 
rusty  sputum  or  blood  spitting,  dyspnoea,  slight  cyanosis,  and  a  dusky 
flushing  of  the  cheeks  are  among  the  symptoms  that  attract  attention. 
In  children  especially,  but  sometimes  also  in  adults,  there  are  patchy  areas 
•of  dulness  at  the  bases  posteriorly,  with  areas  of  tympanitic  resonance, 
the  sign  of  collateral  emphysema.  Rales  of  larger  size,  both  sibilant  and 
sonorous,  may  be  heard;  but  much  more  commonly  they  are  fine  or  coarse 
crepitant.  A  grazing  friction  scarcely  to  be  distinguished  from  the  finest 
subcrepitant  or  crepitant  rales  is  the  sign,  as  established  by  post-mortem 
observations,  of  a  miliary  tuberculosis  of  the  pleura.  Bronchial  breathing 
of  high  pitch  is,  in  children,  often  heard  at  the  bases  and  opposite  the  root 
of  the  lung.  The  temperature  is  not  usually  very  high,  102°-103°  F.  (38.9°- 
39.5°  C),  often  irregular,  and  may  be  of  inverse  type.  The  pulse  is  irregular. 
The  spleen  is  usually  enlarged.  Toward  the  end  cerebral  symptoms  some- 
times develop,  the  pulse  grows  more  feeble  and  rapid,  coarse  rales  obscure 
the  finer  respiratory  signs,  and  Cheyne-Stokes  breathing  occurs.  The 
duration  of  the  disease  varies  from  a  fortnight  or  more  in  the  acute  to 
several  months  in  the  chronic  cases. 

Diagnosis. — The  direct  diagnosis  is  not  usually  attended  with  diffi- 
culty. In  children  this  form  of  miliary  tuberculosis  very  often  follows 
measles  and  whooping-cough  and  constitutes  the  principal  danger  in  those 
■diseases.  The  history  of  chronic  tuberculosis,  pulmonary,  glandular,  or 
joint,  is  of  diagnostic  importance.  Tubercle  in  the  choroid,  when  found, 
establishes  the  diagnosis,  but  the  proportion  of  cases  in  which  it  occurs  is 
limited.  The  occurrence  of  meningeal  symptoms  is  important.  Tubercle 
bacilli  are  often  absent  from  the  sputum  upon  repeated  examination;  when 
found  their  significance  is  positive. 

Differential  Diagnosis. — This  relates  to  non-tuberculous  broncho- 
pneumonia. The  anamnesis  is  very  imiportant.  A  history  of  tuberculous 
disease  in  any  of  its  forms,  even  a  chronic  cough  without  impairment  of 
general  health,  merits  careful  consideration.  The  degree  of  dyspnoea  and 
■cyanosis,  tubercle  bacilli,  haemoptysis,  and,  above  all,  the  persistence  of  the 
fever  and  other  symptoms  are  of  diagnostic  value. 

(c)  The  Meningeal  Form. — Acute  Tuhercvlovs  Meningitis. — An  acute 
miliary  tuberculosis  in  which  the  membranes  of  the  brain,  less  commonly 
also  those  of  the  cord,  are  chiefly  implicated.  As  the  membranes  of  the 
base  are  the  common  seat  of  the  process,  the  affection  is  sometimes  spoken 
of  as  basilar  meningitis.  This  form  is  especially  common  between  the 
second  and  fifth  years  of  life.  It  is  rare  during  the  first  year  and  relatively 
infrequent  in  adult  life.  A  primary  tuberculous  depot  may  usually  be 
discovered,  most  frequently  in  the  bronchial  or  mesenteric  glands.  It  may 
be  in  the  lungs,  the  middle  ear,  the  bones,  or  genito-urinary  organs.  In  a 
^mall  proportion  of  the  cases  the  most  careful  autopsy  fails  to  reveal  the 
local  source  of  the  infection. 
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Symptoms.— There  are  fie(iueiitly  prodroiiial  symptoms.  These  consist 
of  gradual  K>ss  of  appetite  and  weight,  irritability,  fretfuhiess,  and  change 
of  dispoj^ition.  There  may  be  a  history  of  recent  measles  dv  whcjoping- 
cough,  or  of  a  fall. 

Stack  of  Ihhitatiox. — The  onset  may  i^e  attended  with  a  severe 
general  convulsion,  or  with  the  usual  triad  of  meningeal  symptoms — 
headache,  vomiting,  and  retraction  of  the  muscles  of  the  back  of  the  neck, 
the  last  being  less  marked  than  in  cerebrospinal  fever.  Fever  is  pre.sent, 
usually  moderate  but  gradually  increasing  to  102°-103°  F.  (89° -39.5°  C). 
The  pain  is  intense  and  paroxysmal,  and  the  exacerbations  are  accompanied 
by  a  short  suilden  scream — hydrocevhalic  cry.  The  child  holds  its  hand  to 
its  head,  and  sometimes  screams  continuously  for  hours  at  a  time.  The 
vomiting  is  without  apparent  cause  and  is  repeated  from  time  to  time. 
The  bowels  are  usually  constipated.  The  retraction  of  the  neck  may  be 
slight  at  first  and  only  manifest  when  the  head  is  bent  forward  or  rotated. 
The  respiration  frequency  remains  normal,  but  the  pulse,  at  first  rapid, 
becomes  irregular  and  slow.  Sleep  is  restless  and  accompanied  by  muscular 
twitchings  and  sudden  starts  and  cries.  The  pupils  are  as  a  rule  con- 
tracted, and  very  often  to  a  greater  degree  upon  one  side  than  upon  the 
other.     Kernig's  sign  is  present. 

Transitional  Stage. — The  signs  of  irritation  gradually  and  irreg- 
ularly subside.  The  vomiting  ceases,  the  belly  becomes  retracted  and 
scaphoid,  and  constipation  is  stubborn.  Headache  is  replaced  by  dulness, 
stupor,  and  occasional  delirium.  The  retraction  of  the  neck  continues, 
the  pupils  are  dilated  and  irregular,  and  strabismus  is  common.  There 
may  be  convulsions,  or  rigidity  of  various  muscle  groups.  The  respiration 
is  at  times  sighing  and  irregular,  and  when  disturbed  the  child  utters  the 
sudden,  shrill  cry  so  often  heard  in  the  disease.  The  temperature  is  irreg- 
ular and  atypical.  Irregular  patches  of  erythema  are  noted,  and  if  the 
skin  is  tapped  with  the  finger-tip,  or  the  nail  drawn  across  it,  a  vivid  red 
spot  or  line  shortly  appears  and  only  slowly  fades — tache  cerchrale — a 
sign  of  little  diagnostic  value  since  it  occurs  in  enteric  fever,  hysteria,  and 
other  conditions  in  which  there  is  relaxation  of  the  peripheral  vessels. 

Stage  of  Paralysis. — The  stupor  deepens  to  coma  and  the  patient 
cannot  be  aroused.  Muscular  spasms  occur  and  there  may  be  general 
convulsions.  The  pupils  are  dilated  and  irresponsive  to  light;  there  is 
paralysis  of  ocular  muscles,  and  ophthalmoscopic  examination  reveals 
optic  neuritis.  Tubercles  in  the  choroid  are  by  no  means  always  seen. 
Tetanoid  contractions,  cataleptic  states,  tremor,  and  athetoid  movements 
occur,  and  in  some  cases  there  are  hemiplegias  or  monoplegias.  Aphasia 
may  occur.  The  pulse  now  becomes  rapid  and  feeble,  and  the  s^'mptom- 
complex  known  as  the  typhoid  state,  with  dry  tongue,  muttering  delirium, 
involuntary  discharges,  and  subnormal  temperature,  develops.  The  dura- 
tion of  the  attack  varies  from  two  to  four  or  five  weeks.  There  is  sometimes 
a  pre-agonistic  rise  of  temperature. 

A  moderate  leucoc}i:osis  is  usually  present  during  the  whole  course 
of  the  attack.  There  are  cases  which  begin  with  great  abruptness  and 
intensity,  in  persons  apparently  in  good  health,  and  run  their  course  in  a 
few  days;  on  the  other  hand  there  are  ca.ses  which  run  a  chronic  course, 
with  anomalous  symptoms  suggestive  of  tumor  of  the  brain. 
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Diagnosis. — The  direct  diagnosis  of  tuberculous  meningitis  rests  upon 
the  presence  of  the  signs  of  a  local  tuberculous  process,  the  mode  of 
onset,  which  differs  from  that  of  cerebrospinal  fever,  the  course  of  the 
disease,  and  the  results  of  lumbar  puncture.  The  fluid  withdrawn  is  usually 
turbid  and  often  contains  tubercle  bacilli.     It  is  sometimes  sterile. 

Differential  Diagnosis. — For  the  details  of  the  differential  diagnosis 
between  tuberculous  meningitis  and  pneumococcus  and  streptococcus 
meningitis  and  cerebrospinal  fever  see  Cerebrospinal  Fever. 

B.  Tuberculosis  of  the  Lymph=nodes — Scrofula. 

Tuberculosis  of  the  lymph-nodes  is  more  common  in  children  than 
in  adults,  but  it  occasionally  occurs  in  middle  life  and  infrequently  in  per- 
sons of  advanced  age.  Catarrhal  inflammation  of  mucous  membranes, 
by  which  their  resistance  is  impaired,  is  probably  the  most  important 
predisposing  factor  in  this  form  of  tuberculous  disease.  Tonsillitis  and 
nasopharyngeal  catarrh  doubtless  stand  in  a  causal  relation  to  the  cervical 
adenitis  so  common  in  childhood;  measles,  pertussis,  and  recurrent  attacks 
of  catarrhal  bronchitis,  to  tuberculosis  of  the  bronchial  glands;  and  the 
intestinal  diseases  to  which  infants  are  prone  afford  the  gateway  of  infec- 
tion of  the  mesenteric  glands. 

Glandular  tuberculosis  is  very  commonly  a  local  form  of  the  disease. 
There  is  a  remarkable  tendency  to  encapsulation  and  latency.  The  deposi- 
tion of  lime  salts  is  common.  A  long  quiescent  bronchial  gland  may  become 
the  source  of  a  local  or  general  tuberculous  process. 

Varieties. —  (a)  Generalized,  and  (b)  local  tuberculosis  of  the 
lymph-nodes  are  to  be  considered. 

(a)  The  Generalized  Form.- — A  form  of  the  disease  in  children  char- 
acterized by  the  successive  implication  of  groups  of  glands,  and  terminat- 
ing in  a  general  tuberculous  cachexia  or  in  meningitis  has  been  described. 

(b)  Local  Tuberculous  Adenitis. — The  groups  usually  affected  are, 
in  the  order  of  their  frequency,  the  cervical,  the  tracheobronchial,  and  the 
mesenteric.  The  cervical  glands  are  very  frequently  involved.  The  chil- 
dren of  the  poor,  and  especially  the  negro,  mostly  suffer,  but  those  living 
in  affluence  do  not  whollj^  escape.  Chronic  rhinitis,  tonsillitis,  otitis  media, 
eczema  capitis  vel  faciei,  conjunctivitis,  or  keratitis  may  afford  the  port  of 
entry  for  the  infection. 

Cervical  Glands. —  Symptoms. — The  submaxillary  glands  are  most  fre- 
quently and  usually  first  involved.  The  posterior  cervical  chain,  the 
glands  above  the  clavicle,  and  the  axillary  glands  are  also  affected  in 
many  cases.  The  disease  may  afTect  one  or  both  sides;  when  both,  to  a 
much  greater  extent  on  one  than  the  other.  The  bronchial  glands  may 
also  be  tuberculous.  Infection  of  the  pleurge  or  lungs  may  subsequently 
take  place.  The  enlarged  glands  may  at  first  be  felt  as  discrete,  smooth, 
firm,  and  somewhat  elastic  tumors,  over  which  the  skin  is  freely  movable. 
They  rapidly  enlarge  and  coalesce,  forming  large  disfiguring  masses  to 
which  the  overlying  skin  becomes  adherent,  with  subsequent  inflamma- 
tion and  suppuration.  If  the  resulting  abscess  be  not  opened,  it  breaks, 
leaving  a  sinus  which  heals  slowly,  followed  by  a  characteristic,  retracted, 
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unsightly  scar.  Fovcr  is  usually  present  during  the  active  stage  of  the 
process  and  the  puti(Mit  is  aiucriiic.  The  process  is  slow,  hut  nuiny  of  the 
cases,  especially  in  childron,  ultimately  recover. 

Diagnosis. — Direct. — Indolent  glandular  enlargements  in  the  neck 
and  axillary  region,  more  marked  on  one  side  than  the  other,  becoming 
adherent  and  slowly  softening  with  abscess  formation,  are  usually  tuber- 
culous, especially  in  children  who  suffer  from  local  catarrhal  or  inflam- 
matory diseases  of  the  upper  air-passages,  otitis  media,  eczema  of  the 
head  or  face,  chronic  conjunctivitis  or  keratitis,  or  tuberculous  disease  in 
other  parts  of  the  body. 

DifTercntial. — Slight  cervical  adenitis  occurs  in  connection  with  various 
catarrhal  processes  and  the  exanthemata.  As  a  rule  these  enlargements 
gradually  undergo  resolution  as  the 
primary  disease  subsides.  Sometimes 
they  suppurate.  This  shorter  course  of 
the  process,  the  association  with  acute 
disease,  and  the  slighter  degree  of  en- 
largement are  of  diagnostic  importance. 

Hodgkin's  disease  may  at  first  be 
very  difficult  to  recognize.  The  greater 
frequency  of  tuberculous  adenitis  in 
children,  the  early  implication  of  the 
glands  in  the  submaxillary  region,  the 
slow  development,  the  tendency  to 
inflammatory  adhesions  among  the 
glands  themselves  and  to  the  skin,  and 
to  suppuration  and  abscess  formation, 
are  in  favor  of  the  tuberculous  nature 
of  the  process.  Limitation  to  a  group 
of  glands,  as  the  cervical  or  axillary,  or  to  one  side,  is  much  more 
common   in   tuberculous   adenitis  than  in  Hodgkin's  disease. 

Tracheobronchial  Glands. — This  form  of  tuberculosis  is  very  common 
in  young  children,  and  particularly  so  in  the  inmates  of  foundlmg  asylums, 
orphanages,  and  similar  institutions.  The  glands  may  attain  large  size. 
The  trachea  and  bronchi  may  be  flattened,  and  pressure  may  be  exerted 
upon  the  superior  cava,  the  pulmonary  artery,  and  the  azygos  vein. 
The  softening  caseous  contents  of  the  glands  may  perforate  into  the 
bronchi  or  trachea  and  cause  asphyxia;  into  the  great  vessels  with  gen- 
eral infection  of  the  blood  stream,  or  very  rarely  into  the  oesophagus. 
Pulmonary  infection  very  often  occurs  either  by  contiguity  of  tissue  or 
along  the  root  of  the  lung.     Pericardial  tuberculosis  may  occur. 

Symptoms. — Pressure  symptoms  occur,  but  they  are  less  common  and 
less  urgent  than  the  anatomical  conditions  suggest.  The  enlarged  mass 
constitutes  one  of  the  forms  of  mediastinal  tumor.  Dyspnoea,  paroxysmal, 
brassy  cough  from  pressure  on  the  recurrent  laryngeal  nerves,  cyanosis  and 
puffiness  of  the  face  from  pressure  on  the  superior  cava,  dysphagia  from  com- 
pression of  the  oesophagus,  are  occasional  symptoms.  In  the  majority  of 
cases  the  mechanical  disturbance  is  slight  or  absent  altogether.  Xor  are  defi- 
nite physical  signs  common.    Impaired  resonance  upon  light  percussion  over 


Fig.  274. — Chronic  cerv'ical  adenitis. — Rotch. 
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the  manubrium  sterni  ma}'  be  noted,  and  slight  relative  dulness  along  the 
spine  in  the  upper  dorsal  region.  These  physical  signs  are,  however,  neither 
so  constant  nor  so  well  marked  as  to  serve  a  useful  purpose  in  the  diagnosis. 

Mesenteric  Glands — Tabes  Mesenterica, — A  slight  enlargement  is  com- 
mon and  may  not  give  rise  to  special  symptoms.  As  a  rule  the  enlargement 
is  general  and  attains  considerable  size.  The  retroperitoneal  glands  are  often 
coincidently  involved.  Caseation  and  softening  occur.  Resorption  of  the 
fluid  portions  and  the  deposition  of  lime  salts  sometimes  take  place.  The 
tuberculosis  may  be  primary,  infection  having  arisen  by  way  of  the 
lesions  of  intestinal  catarrh,  or  it  may  be  secondary  to  tuberculous  lesions 
of  the  bowel. 

Symptoms. — Tabes  mesenterica  is  common  in  very  young  children. 
The  belly  is  enlarged  and  tympanitic;  the  enlarged  glands  cannot  always 
be  felt;  there  is  diarrhoea  with  thin,  watery,  and  offensive  stools.  The 
nutrition  is  deranged  and  the  little  patients  are  anaemic,  puny,  and  wasted. 
The  superficial  abdominal  veins  are  often  enlarged  and  conspicuous.  There 
is  fever  of  hectic  type.  In  a  group  of  cases  there  is  an  associated  tuber- 
culous peritonitis,  the  belly  is  distended,  firm,  or  doughy,  and  nodular 
tumors  may  be  felt.  Massive  tuberculous  enlargement  of  the  mesenteric 
and  retroperitoneal  glands  occasionally  occurs  in  adults. 

Diagnosis.— Direct — In  young  children  the  diagnosis  is  commonly 
attended  with  no  great  difficulty.  The  appearance  of  the  child  is  sug- 
gestive. Sometimes  the  enlarged  glands  are  palpable.  Tuberciilous 
adenitis  elsewhere,  or  the  evidence  of  tuberculous  disease  of  the  lungs,  is 
of  diagnostic  importance. 

Differential. — The  diagnosis  of  the  essential  character  of  circum- 
scribed tuberculous  glandular  masses  in  the  abdomen,  especially  w^hen  they 
are  of  considerable  size,  and  in  the  adult  without  tuberculous  disease  of 
the  intestines,  peritoneum,  or  lungs,  is  often  attended  with  difficulty.  The 
differential  diagnosis  can  in  many  of  the  cases  only  be  reached  by  exclu- 
sion  and   may  even   then   remain   in  doubt.      Tuberculin   may  be   used. 

C.  Tuberculosis  of  the  Serous  Membranes. 

General  Tuberculosis  of  Serous  Membranes. — The  process  maj^  be 
general,  the  pleurae,  pericardium,  and  peritoneum  being  involved  simul- 
taneously or  in  rapid  succession.  There  may  be  an  acute  miliary  tuber- 
culosis; a  more  chronic  form  with  agglomeration  of  tuberculous  material, 
with  caseation  and  inflammatory  and  suppurative  lesions;  and  finally  a 
chronic  proliferative  process  with  firm  tuberculous  nodules,  fibroid  lesions, 
great  thickening  of  the  membranes,  and  the  absence  of  exudate.  The 
pericardium  is  less  frequently  involved  than  the  pleura  and  peritoneum. 

Tuberculous  Pleurisy. — The  pleurisy  may  be  acute,  with  fibrinous, 
serofibrinous,  purulent,  or  hemorrhagic  exudate;  or  it  may  be  chronic. 
It  is  very  often  latent.  Secondary  and  terminal  forms  occur.  A  rare  form 
of  acute  tuberculous  pleurisy  with  ulceration  and  necrosis  of  the  pleura 
has  been  described.  Subacute  cases  wdth  a  serofibrinous  exudate  are  very 
common.  They  are  almost  constantly  associated  with  circumscribed 
tuberculous  disease  of  the  lungs,  or  with  tracheobronchial  adenitis.     The 


TUBERCULOSIS. 


191 


o.\U(Ia((>  m:iy  Ixh-omic  piirulciil .  TIi(m-(>  nrc  cases  in  which  no  si^ns  of  tubor- 
culous  disease  can  bo  fouiid,  in  w  hich  aflcr  a  pci-iod  of  hdciicy  vai-ying  from 
a  f(MV  wo(>ks  to  many  y(>ais,  with  cxcclh'nt  health,  j)ulmoiiary  oi"  acute 
iiiih'aiy  (iilxMcuhtsis  supoi-\-ones.  The  viscci-al  pleura  is  always  involved 
in  pulmonary  (ul)erculosis  extendinjs;  to  the  periphery  of  the  limp;.  Adhesions 
with  more  or  less  thi(d<eninp;  result.  In  the  absence  of  protecting  adhesions 
a  casoatinii;  mass  in  the  lunp;  may  pei-forate  the  visceral  ))loura  and  cause 
pyopiioumolhorax.  l"'inally  IIum-o  is  a  chronic  adhesive  pleurisy  with  jj;reat 
thickening  and  involvcMiKMd  of  the  inlerlobar  pleiii'a  and  the  lung  itself. 
For  the  symptoiuatolotiN'  and  (h'aunosis  of  1  uberculous  j)leurisy  see  Pleurisy. 
Tuberculosis  of  the  Pericardium. — The  process  may  Ije  ].art  of  a  gen- 
eral miliary  tuberculosis,  or  latent  in  cases  of  chi-onic  tuberculosis  or  other 
chronic  disease,  or  it  may  cause  a  chronic  acilicsive  pericarditis  analogous 
to  the  more  common  chronic  adhesive  pleurisy.  There  are  acute  cases 
with  fibrinous  or  plastic,  serofibrinous,  hemori'hagic,  or  purulent  exudate, 
and  the  ordinary  symptoms  of  pericarditis,  in  which,  in  the  absence  of 
tubei-culous  disease  elsewhere,  the  true  nature  of  the  process  cannot  be 
recognized  inti-a  vitani.     (See  Pericarditis.) 


Fig.  275. — Tuberculous  peritoniiis.    Outlini'  imliratrs  a  Lard  ma>s  wliicli  was  found  on  operation  to  consist 
of  areas  of  nodules  matting  togetlier  the  intestines. — Rotch. 

Tuberculosis  of  the  Peritoneum.  —  There  may  be  diffuse  miliary 
tuberculosis  or  circumscribed  areas  corresponding  to  tuberculous  ulcera- 
tion of  tho  intestine,  acute  miliary  tuberculosis  -with  serofibrinous  or 
bloody  exudate,  chronic  tuberculosis  with  agglomerations  of  tuberculous 
tissue  undergoing  caseation  and  necrosis,  chronic  proliferative  or  fibroid 
peritonitis  with  extensive  adhesions  and  thickening  of  the  capsule  of  the 
liver  and  spleen.  The  infection  takes  place  by  way  of  the  intestines,  espe- 
cially in  children,  and  in  adults  is  propagated  from  the  Fallopian  tubes  or 
the  seminal  vesicles,  prostate,  or  testicle.  In  b)^  far  the  largest  proportion 
of  cases  infection  of  the  peritoneum  is  secondary  to  tuberculosis  of  the 
lungs  or  pleura.  Tuberculous  peritonitis  has  been  known  to  follow  contu- 
sion of  the  abdomen;  it  sometimes  has  its  starting  point  in  the  hernial  sac 
and  often  constitutes  a  terminal  condition  in  chronic  visceral  disease, 
especially  cirrhosis  of  the  liver. 

Symptoms. — Tuberculosis  of  the  peritoneum  presents  peculiar  clinical 
phenomena  which  serve  to  distinguish  it  from  peritonitis  due  to  other  causes. 

The  disease  may  be  latent  and  discovered  only  upon  operation,  or 
post  mortem.  In  other  cases  the  onset  may  be  sudden  with  urgent  symp- 
toms, as  fever,  vomiting,  pain,  and  tenderness.  There  are  cases  in  which 
the  onset  and  early  symptoms  suggest  enteric  fever. 
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Fever  occurs  in  the  acute  cases  and  the  temperature  often  reaches 
104°  F.  (40°  C.)  or  more;  in  many  of  the  cases  the  rise  is  only  to  sub- 
febrile  ranges — 100°  F.  (37.8°  C).  In  the  chronic  cases  fever  is  absent 
and  subnormal  temperatures  often  occur.  The  pulse  is  variable  and,  in 
the  absence  of  fever,  of  moderate  frequency.  Tympanitis  is  common  in  the 
acute  cases,  but  in  the  chronic  form  the  belly  may  be  small  and  doughy. 
Ascites  of  small  amount  is  common;  it  is  usually  serous,  but  may  be 
purulent  or  hemorrhagic,  and  is  sacculated  from  the  beginning,  or  soon 
becomes  so.  A  dilfuse  pigmentation  of  the  skin  may  suggest  Addison's 
disease.  Irregular  attacks  of  pain  associated  with  fever  and  digestive  dis- 
turbance occur,  and  tenderness  upon  pressure  is  a  more  or  less  continuous 
symptom.  Dense  infiltration  of  the  omentum  with  tubercles  and  fibrinous 
exudation  may  convert  that  structure  into  a  thick,  cord-like  mass  adherent 
to  the  transverse  colon  and  extending  across  the  abdomen.  This  tumor- 
like omental  thickening  may  be  recognized  upon  palpation.  Similar  masses 
mav  be  felt  in  other  parts  of  the  abdomen.  Sacculated  fluid  exudates  con- 
fined by  adhesions  among  the  abdominal  or  pelvic  organs,  the  mesentery, 
and  the  walls,  form  cyst-like  tumors  which  suggest  ovarian  or  other  cysts 
and  often  lead  to  errors  in  diagnosis. 

Less  frequently  the  mesentery  of  the  small  intestine,  the  root  of  which 
extends  in  an  oblique  direction  from  the  lumbar  vertebrae  to  the  right  sacro- 
iliac symphysis,  undergoes  thickening  and  retraction,which  is  associated  with 
great  shortening  of  the  intestine  and  thickening  of  its  walls  in  such  a  manner 
that  the  bowel  is  drawn  together  into  a  tumor-like  mass  occupying  the  right 
side  of  the  abdomen.  These  changes  may  be  so  extensive  as  to  involve  the 
bowel  in  its  entire  length.  Massive  enlargement  of  the  mesenteric  glands  is 
very  often  present  in  tuberculous  peritonitis,  especially  in  children. 

Diagnosis. — The  direct  diagnosis  of  tuberculosis  of  the  peritoneum  is 
attended  with  much  difficulty  in  the  acute  cases  with  sudden  onset,  great 
pain  and  tenderness,  rigidity  of  the  abdominal  muscles,  vomiting,  and 
fever.  The  presence  of  tuberculous  lesions  elsewhere,  and  in  particular  at 
the  apex  of  one  lung,  in  the  pleurae,  bones,  or  genito-urinary  tract,  is  of 
great  diagnostic  importance.  In  this  group  of  cases  prompt  operative 
measures  are  indicated,  not  only  in  order  to  clear  up  the  uncertainty  as  to 
the  causal  conditions — surgical  diagnosis — but  also  as  the  only  curative 
measure  which  yields  promise  of  relief  in  several  of  the  conditions,  as  per- 
foration of  the  bowel  or  other  hollow  viscus,  or  the  rupture  of  an  abscess  or 
cyst,  which  cause  acute  peritonitis  with  precisely  the  same  symptoms. 
In  the  subacute  forms  the  direct  diagnosis  cannot  always  be  made.  Per- 
sistent abdominal  symptoms  in  a  tuberculous  individual  constitute  suffi- 
cient ground  for  a  provisional  diagnosis,  which  the  subsequent  course  of 
the  case  will  frequently  confirm.     Many  of  the  subacute  cases  are  latent. 

The  diagnosis  in  the  chronic  forms  depends  upon  the  presence  of  the 
general  symptoms  of  chronic  peritonitis,  the  recognition  of  tuberculous 
foci  in  other  parts  of  the  body,  encysted  fluid  exudate,  or  irregular  tumor- 
like masses  ^\ithin  the  abdomen,  the  tuberculin  test,  which  may  be  used  in 
any  doubtful  case  unattended  by  fever  or  with  fever  of  only  moderate  range, 
and  the  finding  of  tubercle  bacilli  in  the  fluid  obtained  by  paracentesis, 
or  a  positive  reaction  to  the  injection  of  such  fluid  into  guinea-pigs. 
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Differential. — The  points  of  discrimination  between  peritonitis 
due  to  other  causes  and  tuberculous  peritonitis  have  been  indicated 
in  the  fore^oins  paragraphs.  Non-tuberculous  neoplasms  are  usually 
more  local,  circuniscrilxvl,  niid  definite  in  their  relation  to  the  viscera,  as 
the  kidneys,  spleen,  or  liver.  Fever  is  less  apt  to  occur.  But  more  impor- 
tant still  are  the  absence  of  j)ri()r  or  concurrent  evidences  of  tuberculosis 
elsewhere,  and  neji2;ati\'e  results  of  laboratory  investigations. 

The  omental  and  intestinal  tumors  which  occur  in  the  chronic  forms 
are  fairly  distinctive  and  only  lead  to  uncertainty  in  the  case  of  malignant 
disease.  The  differential  diagnosis  rests  upon  the  anamnesis,  the  more  rapid 
wasting  in  cancer,  and  the  differences  in  the  cachexia  of  the  two  conditions. 

Ovarian  Cysts. — I^-rors  of  diagnosis  are  common.  In  some  of  the 
cases  of  tuberculous  peritonitis  with  encysted  exudate  the  general  health 
is  fairly  well  preserved.  The  physical  signs  may  be  similai-  in  l)oth  condi- 
tions. The  contour  in  tuberculous  pseudocysts  is  less  regular;  areas  of 
dulness  upon  percussion,  or  palpable  nodular  masses  may  be  demonstrable, 


Fig.  27G. — Tympany  <1ik-  n>  tuln-reulous  peritonitis. — fJerman  ITo-pifa 


and  changes  in  form  or  position  may  arise  with  variations  in  the  amount  of 
gas  in  the  coils  of  intestines.  Depression  of  the  vault  of  the  vagina  occurs 
in  both  conditions.  Tubal  disease  and  nodular  masses  in  one  or  both 
ovarian  regions  are  suggestive.  Febrile  outbreaks  are  common  in  tuber- 
culosis, but  rarely  occur  in  non-inflammatory  ovarian  cysts. 

Cirrhosis  of  the  Liver. — If  the  ascites  is  so  great  as  to  interfere  with 
the  palpation  of  the  liver  in  a  doubtful  case,  paracentesis  is  necessar}^  for 
diagnostic  purposes.  A  hemorrhagic  fluid  may  be  present  in  tuberculosis  or 
carcinoma.  This  occurrence,  together  with  thickening  of  the  peritoneum  or 
demonstrable  tumors,  or  the  evidence  of  tuberculosis  or  carcinoma  in  distant 
organs  is  diagnostic.  In  a  considerable  proportion  of  the  cases  of  hepatic 
cirrhosis,  tuberculosis  of  the  peritoneum  occurs  as  a  terminal  condition. 


D.  Tuberculosis  of  the  Alimentary  Canal. 

Tuberculous  lesions  of  the  structures  forming  the  digestive  tract, 
with  the  exception  of  the  liver  and  intestines,  are  rare. 

Lips,  Tongue,  and  Mouth. — Tuberculous  ulcers  of  these  organs  occur 
in  rare  instances,  mostly  in  association  with  laryngeal  or  pulmonary  disease. 
LTpon  the  lips  they  are  liable  to  be  mistaken  for  chancre  or  epithelioma. 
Tuberculous  ulcers  upon  the  tongue  occur  in  the  form  of  deep  circumscribed 
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lesions,  with  well-defined  but  irregular  borders  and  a  caseous  base.  They 
resist  treatment,  not  being  influenced  by  the  iodides,  and  tend  to  spread. 
The  glands  at  the  angle  of  the  jaws  are  not  enlarged.  The  salivary  glands 
are  very  rarely  the  seat  of  tuberculous  infection.  Tuberculosis  of  the  hard 
and  soft  palate  in  rare  instances  is  the  result  of  the  invasion  of  these  struc- 
tures from  adjacent  parts.  The  tonsils  are  frequently  infected.  There 
may  be  superficial  ulceration  or  diffuse  infiltration  with  miliary  tubercle. 
Caseous  depots  may  be  present.  Infection  may  take  place  by  means  of 
tuberculous  milk  or  other  food,  dust,  or  by  the  sputum  in  pulmonary 
disease.  The  frequency  of  tuberculous  cervical  adenitis,  especially  in 
children,  finds  an  explanation  in  tonsillar  disease.  In  ulcers  of  doubtful 
character  upon  the  lips  and  tongue,  or  elsewhere  in  the  mouth,  a  portion  of 
the  tissue  may  be  excised  for  examination,  or  inoculations  may  be  made. 
In  a  suspicious  ulcer  of  the  tongue  failure  of  the  iodides  and  absence  of 
glandular  involvement  are  against  a  diagnosis  of  syphilis.  A  "Wassermann 
test  should  he  made. 

Pharynx  and  (Esophagus. —  In  laryngeal  and  chronic  pulmonary 
tuberculosis  miliary  tubercles  and  superficial  ulceration  frequenth"  invade 
the  oropharynx.  The  latter  condition,  when  associated  with  ulceration 
of  the  epiglottis,  is  attended  with  great  pain  upon  deglutition,  and  consti- 
tutes a  most  distressing  condition  in  laryngeal  phthisis.  Adenoid  vegeta- 
tions of  the  nasopharynx  are  in  some  instances  infected.  An  extension 
from  the  larynx  may  invade  the  upper  part  of  the  cesophagns. 

Stomach  and  Intestines. — ^Ulceration  of  the  wall  of  the  stomach  is 
a  recognized  pathological  condition  but  the  diagnosis  is  not  often  made 
during  life,  since  the  symptoms  are  the  same  as  in  ordinary  peptic  ulcer. 
It  has  occasionally  been  observed  post  mortem  in  tuberculous  subjects, 
but  non-tuberculous  peptic  ulcer  is  more  liable  to  occur  in  those  debili- 
tated and  rendered  ansemic  by  tuberculous  disease.  The  probability  that 
a  peptic  ulcer  may  become  tuberculous  is  to  be  considered.  Intestinal 
tuberculosis  may  be  primary,  especially  in  children,  and  is  then  usually 
followed  by  infection  of  the  mesenteric  glands  or  peritoneum.  Primary 
tuberculosis  of  the  intestine  in  the  adult  is  exceedingly  rare. 

Symptoms. — Irregular  diarrhoea,  colicky  pains,  and  moderate  fever 
occur.  Intestinal  hemorrhage  ma}^  be  the  initial  S3'mptom.  Emaciation 
and  signs  of  tuberculosis  of  the  lungs  or  elsewhere  suggest  the  actual  patho- 
logical condition.  There  are  cases  in  which  the  tuberculosis  begins  in  the 
csecal  region,  and  the  symptoms  are  circumscribed  tenderness,  slight 
irregular  fever,  and  diarrhoea  alternating  with  constipation.  When  these 
symptoms  subside  and  recur  after  quiet  intervals  of  varying  duration,  the 
condition  simulates  a  chronic  appendicitis.  Hemorrhage  occurs  and  necrosis 
may  take  place,  causing  peri-appendicular  abscess  or  perforation  into  the 
peritoneum.     Thickening  of  the  intestinal  wall  forms  part  of  the  process. 

Second  ART  lesioxs  are  much  more  common.  The  lower  portion  of  the 
ileum  and  the  large  bowel  are  usually  involved.  Infection  occurs  by  means 
of  the  swallowed  sputum,  and  the  intestinal  disease  gives  rise  to  trouble- 
some and  distressing  sj^mptoms  in  the  later  stages  of  many  cases  of  phthisis. 
The  lymphatic  glands  are  early  involved  and  there  is  frequently  extensive 
ulceration  of  the  mucous  membrane  of  the  small  and  large  bowel.     There 
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may  be  ovoid  ulcers  in  the  ileum,  correspontling  to  Peyer's  patches,  but  as 
a  rule  the  tuberculous  ulcer  is  transverse  and  in  many  cases  annular.  Its 
borders  and  floor  are  thickened  from  the  infiltrutic^n  of  tubercle,  which 
shows  caseation  at  various  points.  The  muscular  coat  is  often  inv(jlve<l, 
patches  of  recent  tubercles  are  seen  upon  the  corresponding  serosa,  local 
adhesions  occur,  forming  knot-like  masses  among  the  intestinal  coils,  and 
in  rare  instances  perforation  takes  place.  Sclerotic  changes  often  proceed 
side  by  side  with  caseation  and  necrosis,  and  lead  to  cicatrization,  irregular 
puckering,  and  stenosis.  These  lesions  are  sometimes  localized  in  the 
ciBCum  and  appendix,  and  form  dense  sausage-shaped  tumors  in  the  right 
lower  quadrant  of  the  abdomen,  slightly  or  not  'at  all  movable,  painful 
upon  palpation,  and  suggestive  of  carcinoma.  More  extensive  adhesions 
and  infiltration  in  this  region  sometimes  occur,  and  in  rare  instances  a  fecal 
fistula.  Fistula  in  Ano — Atial  Fistula. — This  condition  is  in  a  large  pro- 
portion of  the  cases  tuberculous  and  associated  with  pulmonary  tuber- 
culosis which  is  sometimes  latent  or  obsolescent.  Operation  is  occasionally 
followed  by  a  flaring  of  the  lung  trouble  into  activity,  whether  post  hoc  or 
propter  hoc  cannot  always  be  determined.  This  fact  does  not  militate 
against  effectual  operation  by  excision,  since  it  is  better  to  suffer  from  one 
focus  of  tuberculosis  than  from  two. 

Secondary  tuberculous  ulceration  of  the  intestine  manifests  itself 
by  a  group  of  abdominal  s^^mptoms  superadded  to  those  of  the 
pre-existing  disease,  usuall}'  pulmonary.  Less  frequently  the  intestinal 
lesions  are  secondary  to  tuberculosis  of  the  peritoneum,  the  primary  infec- 
tion being  in  the  Ij^mph-nodes  in  children,  or  the  genito-urinary  tract  in 
adults  of  either  sex.  Abdominal  pain,  tenderness,  loss  of  elasticity  with 
local  doughiness  or  tumor  formation,  particularly  in  the  right  iliac  region, 
diarrhoea  often  alternating  ^^ith  constipation,  and  later  the  signs  of  stenosis 
of  the  bowel,  namely,  local  bloating,  smooth  sausage-shaped  tumors  indicat- 
ing the  contour  of  the  distended  gut,  and  stormy  peristalsis,  make  up  the 
clinical  picture.  In  the  rare  cases  in  which  the  obstruction  becomes  com- 
plete the  ominous  characteristic  symptoms  of  occlusion  of  the  bowel 
(q.v.)  appear. 

Diagnosis. — The  direct  diagnosis  of  primary  tuberculosis  of  the 
intestine  cannot  always  be  made  even  in  children.  It  depends  upon  heredi- 
tary predisposition,  the  possibility  of  feeding  upon  the  milk  of  tuberculous 
cows,  irregular  high  fever,  rapid  emaciation  and  loss  of  strength,  and  the 
presence  in  the  stools  of  many  tubercle  bacilli  upon  repeated  examination. 
Secondary  lesions  ma}'  be  diagnosticated  when  persistent  abdominal  sj'mp- 
toms.  not  fielding  to  treatment,  come  on  in  the  course  of  pulmonary  con- 
sumption or  local  tuberculosis  in  other  parts  of  the  body,  and  in  particular 
when  there  are  also  localized  physical  signs  indicative  of  intestinal  thickening, 
kinking,  or  obstruction.  If  fecal  fistula  develops  and  tubercle  bacilli  are 
found  in  the  discharge  as  well  as  in  the  stools,  the  diagnosis  is  positive. 

DiFFEREXTiAL. — The  discrimination  between  intestinal  tuberculosis 
and  the  conditions  which  resemble  it  cannot  in  all  cases  be  made.  Two 
topics,   however,  demand  especial  mention — carcinoma  and   appendicitis. 

Cachexia  and  pain  occur  as  in  carcinoma  elsewhere.  Fever  is  not  a 
prominent  symptom.    The  temperature  is  on  the  contrary  often  subnormal. 
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Ribbon-shaped  stools,  foul-smelling  stools  in  which  blood,  pus,  and  necrotic 
fragments  of  the  neoplasm  are  found,  and  the  general  symptoms  of  stenosis 
are  suggestive  of  cancer.  Absence  of  tuberculosis  elsewhere,  negative 
findings  as  to  bacilli,  and  failure  of  the  temperature  rise  after  the  injection 
of  tuberculin  are  of  great  diagnostic  importance. 

There  are  rare  cases  of  tuberculosis  of  the  caecum  in  which  the  process 
invades  the  lymphoid  tissue  of  the  appendix — tuberculous  appendicitis. 
Primary  attacks  of  appendicitis  are  so  well  characterized  that  the  question 
of  tuberculosis  does  not  enter  into  their  consideration.  The  acute  or  sub- 
acute character  of  the  early  symptoms  even  in  the  chronic  cases  would 
appear  in  the  anamnesis.  Of  diagnostic  importance  are  other  diffuse 
abdominal  symptoms,  pain,  tenderness,  diarrhoea  preceding  the  local 
phenomena,  and  the  coincidence  of  tuberculosis  in  other  organs.  It  is  not 
to  be  forgotten  that  an  attack  of  non-specific  appendicitis  maj^  develop 
in  a  tuberculous  individual. 

E.  Tuberculosis  of  the  Brain  and  Spinal  Cord, 

Tuberculosis  occurs  as  an  acute  meningitis  which,  while  chiefly  basilar, 
is  almost  always  also  spinal,  and  constitutes  one  of  the  manifestations  of 
the  acute  form  of  general  or  disseminated  infection — acute  miliary  tuber- 
culosis (q.v.);  as  a  chronic  meningo-encephalitis  due  to  the  development 
of  multiple  tubercles,  usually  within  circumscribed  limits;  and  finally  as 
solitary  tubercles  (see  p.  686). 

F.  Tuberculosis  of  the  Genito=urinary  Organs. 

Tuberculosis  of  the  genito-urinary  tract  is  frequent  and  important. 
Lesions  have  been  observed  in  the  fcetus,  and  the  occurrence  of  tuberculous 
orchitis  in  very  young  children  suggests  the  possibility  of  hereditary 
transmission.  In  the  preponderating  majority  of  instances  the  disease  is 
secondary  to  disease  of  some  distant  organ,  especially  the  lungs,  and  the 
infection  must  be  ascribed  to  transmission  by  way  of  the  blood.  In  a 
considerable  proportion  infection  takes  place  from  the  peritoneum.  Tubal 
and  vesical  tuberculosis  have,  however,  been  observed  in  cases  of  intestinal 
tuberculosis  in  which  no  evidence  of  the  implication  of  the  peritoneum 
could  be  found.  Less  frequently  the  disease  arises  by  direct  infection  from 
the  rectum  to  the  bladder,  or  to  the  uterus  or  vagina,  in  consequence  of 
adhesions  and  fistula  formation.  Tuberculous  abscesses  in  the  pelvis  may 
be  the  source  of  infection  of  any  of  the  genito-urinary  organs.  Vertebral 
tuberculosis  may  implicate  the  kidney  by  direct  extension.  The  possi- 
bility of  primary  tuberculosis  as  the  result  of  direct  infection  in  sexual 
intercourse  appears  very  great.  Whether  or  not  accidental  infection  by 
way  of  the  vagina  or  urethra  may  take  place  from  other  sources,  as  infected 
instruments  or  syringes,  suppositories,  or  in  digital  examination,  or  by 
transmission  from  the  rectum  by  way  of  the  clothing  has  not  been  fully 
estabhshed.  The  infection  may  involve  any  of  the  tissues  of  the  genito- 
urinary system.  It  often  extends  rapidly,  and  in  some  cases  there  are 
manifestations  of  the  disease  at  different  points  at  the  same  time. 
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Tuberculosis  of  the  Kidneys. — The  disease  may  be  secondary.  In 
acute  gonoral  tuborculosis  scattcrcMl  tuhorclos  are  ])i'('S('nt  in  the  sub.stance 
and  upon  the  surface  of  the  kidneys.  In  pulmonary  tuhercuU^sis  there 
may  be  scattered  nodules,  or  pyelitis.  Primary  tuberculosis  of  the  kidney 
also  occurs.  In  many  of  the  cases  the  lesions  are  at  the  same  time  present 
in  the  kidneys,  extending;  to  the  pelvis  and  uterus,  and  in  the  bladder, 
prostate,  and  seminal  vesicles,  and  the  scat  of  primary  invasion  is  uncertain. 
Renal  tuberculosis  is  most  frequent  in  middle  life  but  may  be  met  with  at 
any  age.     Males  suffer  much  more  frequently  than  females. 

Symptoms. — The  urine  contains  pus  in  varying  amounts.  There  is 
increased  frecjuency  of  micturition.  These  symptoms  often  go  on  for 
years  without  abnormal  subjective  sensations  and  with  maintenance  of 
the  general  health.  There  may  be  tenderness  upon  firm  pressure.  In 
exceptional  cases  the  kidney  may  be  greatly  enlarged,  or  there  may  be 
a  pyonephrosis.  Under  such  circumstances  there  may  be  a  palpal:)le 
alxlonu'nal  tumor.  The  urine  is  albuminous,  and  in  addition  to  pus-cells 
contains  epithelium  and  granular  debris.  Tube-casts  are  not  very  common. 
Tubercle  bacilli  are  present.  Hemorrhage  may  occur.  As  the  disease 
advances  the  other  kidney  becomes  involved,  and  a  tuberculous  cachexia 
with  chills,  irregular  fever,  sweating,  and  emaciation  and  progressive 
asthenia  ensues.  The  lungs  are  implicated  and  an  acute  disseminated 
miliary  tuberculosis  occurs  as  a  terminal  event.  Encj'sted  caseous  or 
calcareous  masses  in  the  kidney  are  occasionally  fovmd  in  the  post-mortem 
room  and  point  to  the  possibility  of  spontaneous  cure. 

Diagnosis. — Direct. — The  above  symptoms,  associated  with  the 
evidence  of  tuberculosis  in  the  testicle  or  prostate,  or  in  the  tubes  or 
ovaries,  the  presence  of  tubercle  bacilli  in  the  urine,  and  a  positive  reac- 
tion to  the  tuberculin  test,  justify  a  positive  diagnosis.  The  differentiation 
of  the  urine  by  catheterization  of  the  ureters  renders  possible  a  diagnosis 
of  the  kidney  affected.  The  urine  may  contain  bacilli  from  tuberculous 
lesions  in  the  bladder  or  elsewhere  in  the  genito-urinary  tract,  and  the  fact 
that  the  morphological  and  tinctorial  characters  of  the  smegma  bacillus 
are  practically  the  same  as  those  of  the  tubercle  bacillus  is  to  be  borne  in 
mind.  The  specimen  for  examination  in  a  doubtful  case  must  be  obtained 
by  catheterization  under  the  strictest  precautions  against  contamination, 
and  the  possibility  that  even  then  smegma  bacilli  may  be  accidentally 
present  must  not  be  forgotten.  Inoculation  tuberculosis  caused  by  the 
urinary  sediment  is  proof  positive  of  genito-urinary  tuberculosis,  but  not 
necessarily  of  tuberculosis  of  the  kidney. 

Differential. — It  may  be  difficult  to  differentiate  tuberculous  pye- 
lonephritis from  calculous  pyelitis.  A  history  of  attacks  of  renal  colic, 
various  forms  of  crystalline  sediment  and  blood-cells  in  the  urine,  or  actual 
hemorrhage,  are  in  favor  of  the  latter.  Hemorrhage  is  much  less  common 
in  tuberculosis  of  the  kidnej^s. 

Suprarenal  Capsules. — Tuberculosis  of  the  adrenals  with  fibrocaseous 
lesions  is  the  most  common  anatomical  change  found  in  Addison's  disease, 
and  may  manifest  itself  by  the  symptoms  of  that  disease  (q.v.). 

Tuberculosis  of  the  Ureters  and  Bladder. — The  symptoms  of  renal 
tuberculosis  are  those  of  cystitis,  and  infection  of  the  bladder  is  usually 
secondary  to  infection  of  the  kidneys  on  the  one  hand,  or  of  the  testes, 
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prostate,  or  seminal  vesicles  on  the  other.  The  process  very  often  invades 
the  ureters  from  the  pelvis  of  the  kidney.  Primary  tuberculosis  of  the 
bladder  is  a  rare  affection. 

Tuberculosis  of  the  Prostate  and  Seminal  Vesicles. — These  organs 
are  frequently  the  seat  of  tuberculous  growths  and  caseous  nodules.  The 
prostate  is  often  found  upon  digital  examination  to  be  enlarged  and  nodular. 
It  is  sometimes  tender.  There  is  great  irritability  of  the  bladder,  vesical 
tenesmus,  frequent  micturition  or  retention  of  urine,  in  which  case  the  use 
of  the  catheter  is  attended  with  great  pain.  Tuberculosis  of  the  urethra 
is  rare.     It  may  present  the  symptoms  of  stricture. 

Tuberculosis  of  the  Testes.- — The  diagnosis  is  usually  unattended  with 
difficulty  because  the  organ  is  accessible  and  the  changes  are  somewhat  char- 
acteristic. The  disease  occurs  in  infants  as  well  as  in  adults.  One  or  both 
testicles  may  be  involved.  It  may  be  primary,  but  in  most  cases  is  second- 
ary to  pulmonary  or  other  visceral  or  bone  tuberculosis.  It  is  frequently 
associated  with  tuberculous  peritonitis.  The  tuberculous  testicle  may  be 
recognized  by  the  enlargement  which  principally  affects  the  epididymis, 
pain,  tenderness,  and  only  a  moderately  uneven  surface. 

The  DIFFERENTIAL  DIAGNOSIS  between  tuberculous  and  syphilitic  dis- 
ease of  the  testicle  may  be  attended  with  uncertainty.  In  the  latter,  pain 
and  tenderness  may  be  absent,  the  testicle  itself  rather  small,  the  epididymis 
involved,  and  the  surface,  owing  to  the  agglomeration  and  various  size  of 
the  gummata,  is  more  nodular  and  uneven. 

Tuberculosis  of  the  Fallopian  Tubes  and  Ovaries. — The  tubes  are 
very  frequently  affected.  The  disease  is  often  primary.  There  is  enlarge- 
ment with  great  thickening  and  infiltration  of  the  walls,  upon  which,  in 
some  cases,  irregularities  of  the  surface  may  be  felt.  It  may  occur  in  chil- 
dren and  young  girls,  and  is  usually  bilateral.  The  ovaries  are  secondarily 
involved.  Abscess  formation  and  the  extension  to  the  peritoneum  are 
common.     Implication  of  the  uterus  is  extremely  rare. 

Diagnosis. — Direct. — This  rests  upon  the  local  findings,  such  as  enlarge- 
ment and  irregular  thickening  of  the  tubes,  evidences  of  adhesions,  signs  of 
peritoneal  tuberculosis  or  pulmonary  phthisis,  anaemia,  loss  of  weight,  fever 
in  the  evening  upon  moderate  exertion  and  at  the  menstrual  period. 

Differential.  —  Gonorrhoeal  salpingitis  may  be  present  without 
serious  derangement  of  the  general  health.  The  enlargement  of  the 
tubes  is  not  attended  with  the  same  degree  of  infiltration  or  irregularity 
of  the  surface,  the  anamnesis  is  suggestive,  and  the  presence  of  gonococci 
in  the  discharges  conclusive. 

Tuberculosis  of  the  Liver,  Spleen,  Myocardium,  Endocardium,  and 
Arteries  cannot  be  recognized  with  certainty  during  life.  These  forms  of  vis- 
ceral tuberculosis  are  therefore  rather  of  anatomical  than  of  clinical  interest. 

G.  Tuberculosis  of  the  Lungs. 

Pulmonary  Tuberculosis;  Phthisis;  Consumption. 

Varieties. — (a)  Acute  pneumonic  phthisis;  (b)  chronic  ulcerative 
phthisis,  and  (c)  fibroid  phthisis. 
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(a)    ACUTE  PNEUMONIC  PHTHISIS. 

According  to  the  distribution  of  the  lesions  two  types  are  recognized, 

the  piiouinonic  and  the  lnoiichopneuinonic. 

The  Pneumonic  Form.  —  A  sin<;le  lobe  or  an  entire  lung  may  be 
involved.  Thi.s  form  is  mucli  more  common  in  adults  than  children,  and 
in  males  than  females. 

Symptoms. — The  onset  is  usually  abrupt,  with  a  chill  fc^liowed  by 
high  fever,  i)ain  in  tiie  side,  cough,  and  expectoration,  at  first  scanty  and 
mucoid,  later  more  abundant,  often  frothy  and  blood-stained.  The  attack 
frequently  occurs  in  the  midst  of  apparent  health;  occasionally  during  the 
course  of  an  apparently  ordinary  mild  influenza  or  "cold,"  and  some- 
times in  an  individual  who  has  a  tuberculous  lesion  regarded  as  obsolescent. 
The  respiration  is  rapid  and  dyspna^a  may  be  urgent;  the  pulse  is  frequent 
and  variable.  The  physical  signs  are  those  of  croupous  pneumonia,  feeble 
vesicular  murmur,  with  crepitus,  later  dulness,  increased  vocal  fremitus, 
and  bronchial  breathing.  They  correspond  to  the  limits  of  a  lobe  or  to  a 
whole  lung,  and  when,  as  is  often  the  case,  they  are  also,  in  the  course  of 
some  days,  found  upon  the  opposite  side  the  clinical  picture  is  that  of  a 
double  pneumonia. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  course  of  the  attack 
and  the  finding  of  tubercle  bacilli  in  the  sputa.  The  latter  have  been 
observed  as  early  as  the  fourth  day.  As  a  rule  their  presence  is  not  noted 
until  later.  Fibres  of  elastic  tissue  constitute  the  signs  of  necrosis  of  the 
pulmonary  structure.  The  following  clinical  manifestations  are  suggestive 
and  should  arouse  a  suspicion  as  to  the  character  of  the  process:  hereditary 
predisposition  to  tuberculous  infection;  individual  history  of  tuberculous 
infection  which  may  have  remained  subacute  or  become  quiescent;  physical 
depression  preceding  the  outbreak,  especially  if  accompanied  by  cough 
and  expectoration;  an  irregular  temperature  range  conforming  rather  to 
the  remittent  than  the  continuous  type;  recurrent  chills;  circumscribed 
patches  of  high-pitched,  ringing,  coarse  crepitant  rales  persisting  for 
several  days  with  but  little  change;  a  mucopurulent  greenish  expectora- 
tion, and  extremely  feeble  breath  sounds  over  the  affected  region. 

The  DIFFERENTIAL  DIAGNOSIS  between  acute  pneumonic  tuberculosis 
and  croupous  pneumonia  cannot  be  made  in  a  large  proportion  of  the  cases 
during  the  first  week.  There  is,  in  truth,  usually  no  suspicion  that  the  case 
is  not  one  of  ordinary  pneumonia  until  even  a  longer  time  has  elapsed. 

Prognosis. — The  outlook  is  in  the  highest  degree  unfavorable.  Death 
has  occurred  as  early  as  the  sixth  day,  more  commonly  after  three  or  four 
weeks,  or  as  late  as  the  second  or  third  month.  In  a  limited  number  of 
cases  the  acute  symptoms  gradually  subside  and  the  case  becomes  one  of 
chronic  phthisis. 

The  Bronchopneumonic  Form. — The  lesions  are  those  of  an  acute  case- 
ous bronchopneumonia.  Groups  of  lobules  are  affected,  with  crepitant  tissue 
intervening,  but  extensive  areas  or  even  an  entire  lobe  may  be  involved. 

A  second  form  is  due  to  the  aspiration  of  blood  and  the  contents  of 
tuberculous  cavities  into  the  finer  bronchial  tubes  during  haemoptysis 
— tuberculous  aspiration  pneumonia.      This  condition  may  follow  early 
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haemoptysis,   which    has   not    been    preceded   by   marked    symptoms,   or 
occur  after  hsemoptysis  in  the  course  of  a  chronic  tuberculosis. 

In  a  third  form  the  caseous  bronchopneumonia  involves  lobules  at 
both  apices  and  in  other  parts  of  the  lungs,  causing  patches  of  consolida- 
tion varying  in  diameter  from  1  to  3  or  4  cm.  and  sometimes  scattered 
uniformly  throughout  both  lungs. 

Symptoms. — These  are  the  forms  which  constitute  a  majority  of  the 
cases  of  acute  pulmonary  tuberculosis — phthisis  Jiorida  or  galloping  con- 
sumption. They  are  common  in  adults  but  far  more  common  in  children. 
The  clinical  picture  varies  greatly.  In  adults  the  disease  may  develop  in 
persons  apparently  well  or  in  those  who  have  been  failing  in  weight  and 
strength.  The  onset  is  rapid  but  not  abrupt.  There  are  irregular  chills, 
fever  of  hectic  type,  sweating,  loss  of  appetite,  cough,  and  expectoration 
which  is  usually  slight.  .  Blood  spitting  is  sometimes  the  first  event  to 
attract  attention.  The  pulse  and  respiration  frequency  are  high,  and  loss  of 
weight  and  strength  is  rapid  and  progressive.  The  physical  signs  may  be 
at  first  obscure,  but  presently  diminished  expansion,  patchy  dulness, 
especially  at  an  apex,  vesiculobronchial  respiration,  and  moist  crepitant 
and  small  mucous  rales  occur.  The  disease  affects  one,  more  commonly 
both  lungs.  Tubercle  bacilli  and  fibres  of  elastic  tissue  are  present  in  the 
sputa,  often  at  an  early  date.  The  symptoms  become  more  intense,  and  in 
the  course  of  two  or  three  weeks  in  the  more  acute  cases  the  patient  falls 
into  the  so-called  typhoid  state,  with  stupor,  delirium,  dry  tongue,  and 
high  fever.  Meanwhile  the  physical  signs,  more  extensive  dulness,  bronchial 
breathing,  high-pitched  and  coarser  rales,  indicate  the  extension  and  prog- 
ress of  the  lesions.  In  some  cases,  however,  the  signs  are  obscured  by  the 
development  of  areas  of  collateral  emphysema.  Softening  may  occur  with 
cavity  formation  and  corresponding  changes  in  the  physical  signs.  In 
children  this  form  of  pulmonary  tuberculosis  may  arise  as  an  independent 
disease.  Much  more  commonly  it  follows  an  acute  infection,  especially 
measles  and  pertussis.  In  a  majority  of  the  cases  the  bronchopneumonia 
which  occurs  as  a  sequel  to  diseases  of  this  group  is  tuberculous. 

Diagnosis. — The  direct  diagnosis  of  acute  bronchopneumonic  phthisis 
rests  upon  the  association  of  the  foregoing  symptoms  and  physical  signs 
with  the  presence  of  elastic  fibres  and  tubercle  bacilli  in  the  sputa. 

The  DIFFERENTIAL  DIAGNOSIS  between  tuberculous  and  non-tuberculous 
bronchopneumonia  is,  in  the  early  stages  of  the  disease,  and  especially  in 
children,  often  impossible.  Later  the  presence  of  elastic-tissue  elements 
and  tubercle  bacilli  are  decisive.  Meanwhile  the  anamnesis  is  important. 
A  hereditary  predisposition,  association  with  individuals  who  are  tuber- 
culous, or  dwelling  in  an  infected  house,  or  enlarged  superficial  lymphatics, 
or  a  history  of  symptoms  or  signs  indicative  of  enlarged  bronchial  glands 
is  important.  The  signs  of  marked  apical  lesions  are  highly  suggestive 
of  tuberculous  disease,  but  diffuse  tuberculous  bronchopneumonia  may 
occur  without  marked  apex  consolidation. 

Prognosis. — The  outlook  is  in  the  highest  degree  unfavorable.  In  adults 
death  may  occur  in  the  course  of  three  or  four  weeks;  in  children  within  a 
few  days.  There  are  cases,  however,  in  which  the  disease  runs  a  somewhat 
more  protracted  course,  and  a  limited  number,  both  in  adults  and  children,  in 
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which  after  the  gravest  syiuptoms  the  condition  of  the  patient  undergoes 
some  improvement  and  the  case  gradiuUly  passes  into  one  of  chronic  phthisis. 

(b)  CHRONIC  ULCERATIVE  PHTHISIS. 

This  is  the  common  form  of  chronic  ])ulmonary  tuberculosis. 

The  lesions  vary  greatly  in  kind,  distrilnition,  and  extent.  They 
comprise  notkdar  and  miliary  tubercles,  tuberculous  bronchopneumonia, 
pneumonic  inflammation  of  the  vesicular  structure  surrounding  the  tuber- 
cles, frequently  presenting  the  appearance  of  ordinary  red  hepatization, 
sometimes  tiie  more  uniform  diffuse  tuberculous  infiltration,  cavities  of 
various  size,  together  with  collateral  emphysema  and  changes  in  the 
bronchi  and  bronchial  glands  and  in  the  pleura,  with  firm,  thick  adhesions 
or  effusion,  which  may  be  serofibrinous,  purulent,  or  hemorrhagic.  The 
tendency  is,  (a)  to  caseation,  softening,  ulceration,  necrosis,  and  cavity 
formation,  and  (b)  to  sclerosis.  The  latter  process  may  result  in  the  forma- 
tion of  a  limiting  membrane,  by  which  the  lesion  is  encapsulated,  or,  when 
extensive,  in  traction  deformities  of  the  chest,  and  bronchiectasis. 

The  fact  that  the  primary  lesion  or  lesions  in  pulmonary  tuberculosis  of 
the  chronic  ulcerative  type  are  local  and  circumscribed  is  of  the  greatest  prac- 
tical importance  both  in  diagnosis  and  prognosis;  first,  because  it  underlies 
the  clinical  division  of  the  cases  into  incipient  and  advanced,  and  second, 
because  cases  referable  to  the  first  group  are  mostly  amenable  to  treatment. 

The  distribution  of  the  lesions  is  in  a  majority  of  the  cases  as  follows: 
The  earliest  lesions  are  situated,  not  at  the  extreme  apex  of  the  lung,  but  2 
to  4  cm.  below  it  and  nearer  the  posterior  and  lateral  surfaces  than  the 
anterior  surfaces.  Extension  from  this  point  is  downward  and  forward, 
the  upper  lobe  being  progressively  involved  in  regions  corresponding  to 
the  first,  second,  and  third  interspaces,  and  spreadmg  upon  both  sides  of 
the  midclavicular  line.  Less  commonly  the  primary  lesion  is  found  in  the 
upper  lobe  at  a  point  corresponding  to  the  first  and  second  interspaces 
below  the  outer  third  of  the  clavicle.  As  the  process  extends  downward, 
the  anterolateral  region  of  the  lobe  is  involved.  Invasion  of  the  middle 
lobe  of  the  right  lung  is  usually  by  extension  from  the  upper  lobe.  Second- 
ary implication  of  the  lower  lobe  begins  at  a  point  2  to  4  cm.  below  its 
apex  at  the  level  of  the  fifth  dorsal  spine,  and  extends  downward  and  out- 
ward in  a  line  roughly  corresponding  to  the  inner  border  of  the  scapula 
when  the  patient's  hand  is  placed  upon  the  opposite  shoulder  and  the  elbow 
raised  as  high  as  possible.  In  the  course  of  time  the  upper  lobe  of  the 
opposite  lung  usually  becomes  involved,  the  earliest  lesions  appearing  a 
short  distance  below  the  actual  apex  and  rapidly  becoming  diffused.  The 
right  upper  lobe  is  first  involved  somewhat  more  commonly  than  the  left. 
Primary  implication  of  the  base  is  rare. 

In  advanced  cases  miliary  tuberculosis,  visceral  tuberculosis  involving 
various  organs,  amyloid  disease,  and  fatty  liver  occur. 

The  extension  of  the  lesions  is,  (a)  peripherally  by  the  direct  invasion 
of  contiguous  tissue;  (b)  radially  by  means  of  the  lymph  current;  (c) 
by  conveyance  along  the  bronchial  system,  (i)  in  the  direction  of  adjacent 
or  distant  vesicular  structures — inhalation,  insufflation;   (ii)  in  the  direction 
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of  the  upper  air-passages — laryngeal  ulceration;  (d)  by  transference,  e.g., 
to  the  digestive  tract — secondary  pharyngeal,  lingual,  or  intestinal  tuber- 
culosis; by  dissemination,  as  in  the  case  of  the  rupture  of  a  gland  or  other 
encapsulated  focus  into  a  serous  cavity,  or  a  blood-vessel — acute  miliary 
tuberculosis. 

The  progress  of  the  lesions  is  variable.  On  the  one  hand,  infiltration, 
caseation,  softening,  ulceration,  necrosis,  proceeding  at  different  rates  in 
different  foci;  while,  on  the  other  hand,  sclerotic  changes  encapsulate  and 
limit  the  advance  of  the  disease  and  tend  to  circumscribe  the  process. 

Symptoms. — As  the  primary  infection  is  local,  there  is  usually  a  period 
of  latency.  The  patient  is  tuberculous  before  he  is  consumptive,  and,  in  the 
fortunate  cases,  he  may  he  tuberculous  without  ever  becoming  consumptive. 

The  MODE  OF  ONSET  is  determined  by  the  degree  of  activity  of  the 
tuberculous  process  and  the  nature  of  the  reaction  of  the  infected  individ- 
ual. It  may  be  characterized  by  latency,  with  indefinite  symptoms  not 
suggestive  of  pulmonary  disease,  or  masked  by  the  symptoms  of  grave 
disease  in  other  organs,  tuberculous  or  non-tuberculous. 

Gastro-intestinal  Symptoms. — Loss  of  appetite,  gastric  irritabihty  and 
vomiting,  acid  eructations  frequently  precede  the  pulmonary  symptoms 
for  a  considerable  time.     The  cough  is  regarded  as  "a  stomach  cough." 

Ancemia. — In  children  and  adolescents,  especially  young  girls,  there 
is  early  chloro-anaemia  with  pallor,  progressive  weakness,  palpitation  and 
headache  upon  exertion,  and  sHght  afternoon  fever.  Menstrual  irregular- 
ities, especially  amenorrhoea,  are  suggestive. 

Ague-liJ:e  Ferer.— Constitutional  symptoms,  recurring  chills,  fever,  and 
sweating  characterize  the  onset  in  a  considerable  group  of  cases.  When 
such  paroxysms  recur  with  regularity  and  with  only  slight  cough  and 
expectoration,  especially  in  a  malarious  region  or  in  an  individual  who 
has  previously  suffered  from  ague,  a  false  diagnosis  may  readily  be  made. 
Pleurisy. — The  early  phenomena  may  be  those  of  a  persistent  dry 
pleurisy,  the  signs  of  which  are  sometimes  restricted  to  the  apex,  sometimes 
more  extended.  In  other  cases  the  impairment  of  health  begins  with  pleural 
effusion.  The  resorption  or  aspiration  of  the  fluid  is  sooner  or  later  followed 
by  the  signs  of  consoHdation  in  an  upper  lobe,  and  the  symptoms  of  phthisis. 
Many  of  these  cases  are,  in  fact,  pleurogenous,  with  secondary  pulmonary 
infection,  and  the  early  dry  cough  is  that  of  pleural  irritation.  In  some 
cases  the  lung  lesions  rapidly  develop;  in  others  an  interval  of  weeks, 
months,  or  even  years  may  occur. 

Hcemoptysis. — Blood  spitting  may  be  the  first  indication  of  the  disease. 
An  abundant  hemorrhage  is  sometimes  followed  by  the  rapid  develop- 
ment of  the  signs  of  a  diffuse  tuberculosis.  In  other  cases  haemoptysis 
recurs  from  time  to  time  before  the  positive  physical  signs  of  pulmonary 
diseae  can  be  recognized.  It  is  probable  that  the  local  lesions  almost 
always  antedate  the  pulmonar}^  hemorrhage. 

Bronchitis. — The  great  majority  of  cases  begin  with  the  signs  of  a 
catarrhal  bronchitis.  The*^  patients  often  suffer  from  nasopharyngeal 
catarrh  and  manifest  an  especial  tendency  to  "catch  cold."  At  length 
the  cough  becomes  persistent,  there  is  habitual  expectoration,  especially 
in  the  morning,  and  upon  examination  the  rales,  which  are  heard  widely 
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over  the  chest,  arc  found  to  l>o  iii(U-(^  abundant  and  inoist  and  of  hif^hcr 
pitch  over  the  upper  part  of  one  lung,  uliere  there  is  also  lelative  duinoss 
and  deficient  expansion. 

Chronic  Bronchitis  and  Eynphysema. — The  terminal  tuberculosis  so 
common  in  these  contlitions  is  usually  masked  for  a  consideraljle  time  by 
the  symptoms  and  signs  of  the  primary  condition.  This  is  especially  the 
case  when  there  are  asthmatic  symptoms. 

Larijngitis. — The  symptoms  of  pulmonary  phtliisis  are  frequently 
preceded  by  hoarseness,  occasional  aphonia,  and  a  laryngeal  cough.  It  is 
proliable  that,  in  the  majority  of  these  cases,  tuberculous  lesions  already 
exist  in  the  lungs. 

Tuberculosis  of  the  cervical  and  axillary  lymph-glands  ma}'  precede  the 
development  of  pulmonary  tuberculosis  for  a  long  time,  or  coexist  with 
quiescent  lesions  in  the  lungs. 

Stages. — The  attempt  to  divide  the  course  of  the  attack  into  a  stage 
of  the  growth  and  development  of  tubercles,  a  stage  of  caseation  and 
softening,  ami  a  stage  of  cavity  formation  has  fortunately  been  abandoned. 
In  the  first  place,  as  new  foci  of  disease  are  constantly  forming  in  advancing 
cases,  all  three  of  these  anatomical  conditions  are  frequently  present  at  the 
same  time;  secondh%  they  do  not  correspond  with  definite  clinical  periods, 
and,  finally,  a  patient  in  the  so-called  third  stage,  with  signs  of  cavit}' 
formation,  is  often  in  a  more  favorable  condition,  with  better  prospect 
for  the  arrest  of  his  disease,  than  another  in  the  first  stage,  with  extensive 
and  rapidly  advancing  infiltration  or  diffuse  foci. 

The  following  schema  was  adopted  by  the  National  Association  for 
the  Studv  and  Prevention  of  Tuberculosis  in  1905: 


Incipient  (favorable) 


'  Slight  initial  lesion  in  the  form  of  infiltration  limited  to  the 
apex  or  a  small  part  of  one  lobe. 

No  tuberculous  complications.  Slight  or  no  constitutional 
symptoms  (particularly  including  gastric  or  intestinal  dis- 
turbance or  rapid  los,s  of  weight). 

Slight  or  no  elevation  of  temperature  or  acceleration  of 
pulse  at  any  time  during  the  twenty-four  hours,  especially 
after  rest. 

Expectoration  usually  small  in  amount  or  absent. 
.  Tubercle  bacilli  may  be  present  or  absent. 

fXo  marked  impairment  of  function  either  local  or  constitu- 
tional. 
Localized  consolidation  moderate  in  extent  with  little  or 
no  evidence  of  destruction  of  tissue  ; 
Or  di&seminated  fibroid  deposits. 
No  serious  complications. 

{Marked  impairment  of  function,  local  and  constitutional. 
Localized  consolidation  intense : 
Or  disseminated  areas  of  softening  ; 
Or  serious  complications. 

Acute  miliary  tuberculosis 

Unimproved All  essential  symptoms  and  signs  unabated  or  increased. 

["  Constitutional  sjTnptoms  lessened  or  entirely  absent :  physi- 

Improved J      q^i  signs  improved  or  unchanged ;  cough'  and  expectora- 

L     tion  with  bacilli  usually  present. 

{Absence  of  all  constitutional  symptoms :  expectoration  and 
bacilli  may  or  may  not  be  present :  physical  signs  station- 
ary or  retrogressive :  the  foregoing  conditions  to  have 
existed  for  at  least  two  months. 

f  All  constitutional  symptoms  and  expectoration  with  bacilli 

Apparently  cured    J      ab.«ent  for  a  period  of  three  months  ;  the  physical  signs  to 

I     be  those  of  a  healed  lesion. 

_.  f  All  constitutional  symptoms  and  expectoration  with  bacilli 

*^'^^ <     absent  for  a  period  of  two  years  under  ordinary  conditions 

L     of  life. 
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Trudeau's  classification  is  as  follows: 

1 .  Incipient. — Cases  in  which  both  the  physical  and  rational  signs  point  to  but  slight 
local  and  constitutional  involvement. 

2.  Advanced. — Cases  in  which  the  localized  disease  process  is  either  extensive  or  in  an 
advanced  stage,  or  where,  with  a  comparatively  slight  amount  of  pulmonary  involvement, 
the  rational  signs  point  to  grave  constitutional  impairment  or  to  some  complication. 

3.  Far  Advanced. — Cases  in  which  both  the  rational  and  physical  signs  warrant  the  term. 

4.  Apparently  Cured. — Cases  in  which  the  rational  signs  of  phthisis  and  the  bacilli  in 
the  expectoration  have  been  absent  for  at  least  three  months  or  who  have  no  expectora- 
tion at  all;  any  abnormal  physical  signs  remaining  being  interpreted  as  indicative  of  a 
healed  lesion. 

5.  Arrested. — Cases  in  which  cough,  expectoration,  and  bacilli  are  still  present,  but  in 
which  all  constitutional  disturbance  has  disappeared  for  several  months;  the  physical 
signs  being  interpreted  as  indicative  of  a  retrogressive  or  arrested  process. 

"Closed"  and  "Open"  Pulmonary  Tubercidosis.  —  Too  much  stress 
has  been  laid  upon  the  importance  of  tubercle  bacilli  in  the  sputa  in  the 
early  diagnosis.  These  organisms  do  not  appear  until  after  the  caseation 
and  softening  of  a  tuberculous  lesion  situated  near  a  bronchus  or  bron- 
chiolus,  into  which  tuberculous  material  finds  its  way  by  the  necrosis  of 
the  intervening  tissue.  The  period  prior  to  this  event,  which  may  extend 
over  weeks  or  months,  or,  in  extreme  cases,  over  years,  is  known  as  the 
"closed  period";  that  which  follows  as  the  ''open  period."  The  general 
recognition  of  this  distinction  is  desirable. 

Symptoms  of  Incipient  Pulmonary  Tuberculosis. — The  greater  number 
of  these  have  already  been  described  under  the  heading  ''mode  of  onset." 
The  association  of  hsemic,  circulatory,  digestive,  and  nervous  derangements 
is  especially  important. 

The  pulse  is  either  frequent  but  regular,  or  subject  to  abnormal 
acceleration  upon  physical  effort  or  mental  excitement.  The  temperature 
shows  slight  elevation  upon  exertion,  after  meals,  and  before  and 
during  menstruation.  Observations  for  diagnosis  must  be  taken  every  two 
hours  during  the  day,  while  the  patient  is  in  repose.  Subfebrile  ranges — 
99.5°  F. — are  significant.  Chest  pains  are  common.  They  are  of  two 
kinds,  pleural  pain  over  the  seat  of  a  lesion,  and  a  dull  shoulder  pain  extend- 
ing down  the  arm  and  sometimes  mistaken  for  rheumatism.  The  cough  is 
frequently  short  and  dry,  a  troublesome  hacking  brought  on  by  exertion 
or  excitement  or  changes  of  external  temperature.  Very  often  it  occurs 
only  on  rising  in  the  morning  and  persists  in  paroxysms  until  a  small, 
tough  mucoid  mass  is  expectorated,  after  which  it  is  absent  for  the  rest  of 
the  day.  The  Sputum. — There  is  little  characteristic  in  the  expectorated 
material.  It  is  usually  at  this  stage  of  th6  disease  merely  a  grayish  sago- 
like mucus,  containing  alveolar  cells  which  have  undergone  the  myelin 
degeneration.  In  the  closed  stage  tubercle  bacilli  are  absent,  though  one 
or  two  may,  in  rare  instances,  be  found  as  the  result  of  inhalation.  Repeated 
examinations  are  necessary.  Their  continuous  presence  in  the  sputum  is 
the  positive  sign  of  tuberculosis  in  the  open  stage.  The  examination  may 
.  yield  negative  results  for  long  periods  in  cases  of  quiescent  limited  upper 
lobe  lesions,  and  then,  after  an  attack  of  some  acute  affection,  as  influenza, 
or,  in  the  midst  of  apparent  health,  bacilH  may  appear  suddenly  and  last 
a  short  time — transient  open  tuberculosis.  Elastic  fibres  are  not  often 
encountered  in  the  incipient  stages. 
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Ilinnoplysis. — This  aceicloiit  occurs  in  about  70  per  cent,  of  all  cases 
of  phthisis  at  some  period  in  tlie  course  of  the  disease.  The  haemoptysis 
which  occurs  in  the  incipient  stage  differs  from  that  in  the  advanced  stages 
in  being,  as  a  rule,  slight,  recurrent,  and  due  to  oozing  from  patches  of 
acute  congestion  surrounding  (closed  tul^erculous  foci,  or  to  superficial 
erosions  of  bronchial  mucosa.  In  advanced  phthisis  the  bleeding  is  due  to 
the  erosion  of  a  vessel  in  the  wall  of  a  cavity,  or  the  rupture  of  an  aneurism 
of  a  branch  of  the  pulmonary  artery.  It  is  usually  profuse  and  not  rarely 
fatal.  The  expectorated  blood  in  early  haemoptysis — closed  tuberculosis — 
does  not  usually  contain  tubercle  bacilli;  that  in  the  advanced  stages  is 
often  followed  by  expectoration  containing  those  organisms.  Large  initial 
blood  spittings  may,  in  rare  instances,  usher  in  the  open  stage  and  be 
associated  with  bacillary  sputum. 

General  Nutrition  and  Weight. — The  toxins  which  give  rise  to  anaemia, 
vasomotor  derangements,  pseudodyspepsia,  fever,  and  nervous  erethism 
interfere  with  nutritive  processes  and  cause  loss  of  weight  which  is  often 
rapid  and  striking. 

Associated  Diseases. — The  patients  are  especially  prone  to  catarrhal  and 
other  inflammatory  outbreaks.  Coryza,  laryngitis,  bronchitis,  pneumonia, 
and  pleurisy  are  common  and  may  recur  repeatedly  in  the  same  patient. 

Hoarseness,  due  to  subacute  laryngeal  catarrh  with  slight  abductor 
paresis,  may  be  an  early  symptom.  Actual  paralysis  of  the  recurrent  is 
less  common.  It  may  be  due  to  pleural  adhesions  or  to  pressure  upon  the 
recurrent  by  tuberculous  lymph-glands.  It  much  more  frequently  occurs 
upon  the  left  side.  Phenomena  of  inferior  diagnostic  importance  are 
unequal  dilatation  of  the  pupils,  a  reddish  or  bluish  ginorival  line,  slight 
or  transient  enlargement  of  the  thyroid  gland,  and  allnnninnria. 

The  Physical  Signs  in  Incipient  Pulmonary  Tuberculosis.  —  Inspection 
reveals  very  early  a  retarded  and  slightly  diminished  respiratory  excursus 
in  the  infraclavicular  region  of  the  affected  side.  This  sign  may,  in  some 
cases,  be  earlier  detected  by  palpation.  The  vocal  fremitus  may  also  be 
slightly  increased.  Percussion  may  show  quite  early  relative  dulness,  often 
slight  but  recognizable  by  the  higher  pitch  and  shorter  duration  of  the 
sound,  and  a  slightly  tympanitic  quality,  Auscidtation  }aelds  even  more 
suggestive  signs.  There  is  an  early  deviation  from  the  normal  tA'pe  of 
breathing.  The  first  change  consists  in  the  development  of  the  quality 
described  as  rough.  The  inspiratory  murmur  is  enfeebled.  Cog-wheel 
or  interrupted  breathing  is  occasionally  heard  in  the  region  imme- 
diately adjacent  to  and  below  the  portion  of  the  lung  involved.  This 
may,  however,  occur  in  other  conditions.  Moist  crepitant  and  small  mucous 
rales  are  early  signs,  but  in  many  cases  they  remain  long  absent.  Rales, 
not  heard  upon  full  inspiration,  even  full  inspiration  after  coughing,  may 
in  some  cases  be  elicited  by  a  full  inspiration  followed  by  forced  expiration, 
with  cough  at  the  end  of  the  latter.  The  rough  breathing  is  presently 
replaced  by  vesiculobronchial  respiration  which,  as  the  lesion  progresses, 
becomes  bronchovesicular  and,  later,  as  consolidation  becomes  complete — 
advanced  stage — bronchial.  Pleural  friction  sounds  of  varjnng  quality 
and  intensity  may  often  be  heard  over  the  affected  region.  They  are  some- 
times transient,  sometimes  persistent.    Basal  friction  sounds  are  also  occa- 
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sionally  heard  in  the  incipient  stage.  Less  frequenx  but  very  suggestive 
when  present,  is  a  subclavian  systoHc  murmur,  more  common,  as  a  rule, 
upon  inspiration,  though  occasionally  heard  with  expiration.  This  loud 
systolic  whiff,  due  to  traction  upon  the  vessel  wall  by  pleural  adhesions,  is 
a  very  striking  phenomenon.  Extension  of  the  absolute  cardiac  dulness 
to  the  right  or  left,  as  the  case  may  be,  constitutes  an  important  sign. 

The  Diagnosis  of  Incipient  Pulmonary  Tuberculosis.  —  Direct  Diagnosis. 
— In  the  absence  of  cough  and  expectoration  a  positive  diagnosis  can 
rarely  be  made.  When  these  phenomena  are  present,  and  especially  when 
tubercle  bacilli  are  found,  the  question  as  to  the  nature  of  the  process 
is  at  once  settled.  From  the  standpoint  of  therapeutics  the  recognition  of 
phthisis  in  the  closed  stage  is  of  such  importance  that,  in  a  suspected  case, 
a  provisional  diagnosis  constitutes  a  motive  for  immediate  and  systematic 
treatment.  This  provisional  diagnosis  rests  not  upon  any  single  rational 
symptom  or  physical  sign  of  the  stage  of  incipiency,  but  upon  the  associa- 
tion of  several  of  them  in  an  individual  in  whom  no  other  pathological 
process  by  which  to  explain  them  can  be  demonstrated.  The  anamnesis 
is  important.  Family  predisposition,  close  habitual  association  with  tuber- 
culous persons,  an  unfavorable  occupation,  an  unhygienic  life  may  appear 
as  etiological  factors,  but  their  absence  has  only  a  negative  value. 

The  bodily  conformation  may  be  misleading.  The  classical  habitus 
2)hthisicvs— The  phthinoid  or  paralytic  chest — is  usually  sjanptomatic  of 
advanced,  not  of  incipient  phthisis.  It  may  be  in  some  instances  constitu- 
tional and  indicate  a  predisposition  to  phthisis  rather  than  actual  tuber- 
culous infection.  Eecurrent  hoarseness,  bronchitis,  anemia,  dyspepsia,  loss 
of  weight,  fever,  and  haemoptysis  are  sjmiptoms  of  gTeat  moment.  Among 
the  physical  signs,  diminished  and  retarded  respiratory  excursus  of  that 
part  of  the  chest  corresponding  to  the  limited  lesions,  diminished  resonance 
with  a  faint  tympanitic  quality,  rough  or  vesiculo-hronchial  respiration,  and 
a  few  moist,  clicking  rales  or  a  prolonged  whizzing  rale  at  the  end  of  the 
first  two  or  three  inspirations  are  highly  significant.  It  is  to  be  remembered 
that  in  slowly  advancing  lesions  the  signs  may  be  obscured  by  collateral 
emphysema.  Not  less  sig-nificant  is  the  localization  of  those  signs  in  an 
infraclavicular  or  axillary  region.  The  variation  of  auscult^toiw  signs  must 
be  remembered — ^the  fact  that  rales  are  sometimes  heard  only  after  cough, 
the  frequent  temporary-  disappearance  of  crepitus  after  several  deep  inspi- 
rations, the  tendeney  of  rales  to  disappear  late  in  the  day  and  in  dry  weather, 
and  the  intensification  of  auscultatory  phenomena  during  menstruation.  In 
any  case  in  which  the  s-^miptoms  and  sig-ns  warrant  a  provisional  diagnosis, 
the  patient  must  be  carefully  instructed  as  to  his  mode  of  life,  the  necessity 
of  keeping  himself  under  systematic  observation,  and  the  importance  of 
the  repetition  of  the  examination  at  stated  intervals. 

Differential  Diagnosis. — The  mode  of  onset  is  to  be  considered. 
The  patient  is  in  failing  health ;  has  he  the  s^Tiiptoms  and  signs  of  phthisis, 
latent  or  marked?  Are  his  symptoms  those  which  the  toxins  of  tubercu- 
losis cause?  Superficial  examination  and  hasty  observation  will  not  dis- 
cover the  answer  to  these  questions.  Above  all,  the  practitioner  must 
avoid  the  delusion  that  every  paroxysmal  fever  is  malarial  and  every  cough 
in  a  dyspeptic  a  "stomach  cough."    Pleurisy  is  highly  suspicious.     Prob- 
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ably  two-thirds  of  the  cases  of  persistent  fibrinous  pleurisy  or  pleural 
effusion  ultimatoly  become  tuberculous.  Malaria  may  be  recognized  by  tlie 
blood  examination.  Ildniopli/sis  is  common  in  mitral  disease,  especially 
stenosis,  and  many  cases  of  valvular  disease  of  the  heart  are  diagnosticated 
phthisis.  This  error  may  be  avoided  by  a  routine  physical  examination, 
which  must  in  every  case  include  the  heart.  C ervico-axillary  adenitis  may 
long  coexist  with  a  fair  degree  of  health.     It  is  well,  however,  to  watch  the 
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Fig.  277. — Subcutaneous  tuberculin  test.    Positive  reaction. 

infraclavicular  regions,  especially  upon  the  side  in  which  the  tuberculous 
glands  are  situated.  Laryngitis. — Persistent  hoarseness  with  swelling  of  the 
ar\i:enoids  and  slight  adductor  paresis  is  frequently  the  phenomenon  of 
pulmonary  phthisis.  Recurrent  catarrhal  and  injiammatory  affections  in  the 
respiratory  tract  are  ominous,  especially  when  there  are  hereditary  or  per- 
sonal predisposing  factors  to  tuberculous  infection.  Infraclavicular  or  axil- 
lary localizations  are  highly  suggestive.  The  patient  should  be  forewarned 
and  placed  under  treatment.  Such  reassuring  phrases  as  "  local  bronchitis" 
and  "spot  on  the  lung"  are  worse  than  obsolete;  they  are  dishonest. 
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The  Tuberculin  Test. — If  a  case  remains  doubtful,  or  if,  for  personal 
reasons,  delay  must  be  avoided,  tuberculin  may  be  employed.  To  tlie 
objection  as  to  danger,  it  may  be  affirmed  that  in  the  hands  of  innumerable 
careful  observers  its  cautious  use  has  not  been  followed  by  untoward 
effects.  To  the  objection  as  to  results,  it  is  to  be  admitted  that  it  has  some- 
times failed  in  cases  of  demonstrated  tuberculosis,  and  that  some  degree 
of  reaction  has  occurred  in  non-tuberculous  cases.  No  one,  however,  has 
reported  an  intense  reaction  to  tuberculin  in  a  healthy  person  or  in  other 
diseases.  The  mode  of  procedure  is  as  follows:  The  patient  is  kept  in  bed 
and  the  temperature  taken  every  two  hours  from  8  a.m.  to  10  p.m.  for  two 
daj^s.  At  the  end  of  this  period  and  in  the  early  morning,  at  first  .5,  then  2 
and  finally,  if  required,  5  mg.  of  Koch's  old  tuberculin  are  injected  at  inter- 
vals of  three  days.  In  children  the  dose  is  .10  to  .5  mg.,  according  to  the 
age.  The  temperatures  are  taken  at  intervals  of  two  hours  as  before. 
The  constitutional  reaction  shows  itself  in  fever  which  rises  rapidly — 102° 
to  104°  F.  (39°-40°  C.) — and  only  gradually  subsides.  So  long  as  it  con- 
tinues the  patient  must  be  kept  in  bed.  Local  reaction  is  frequently  mani- 
fest in  the  suspected  chest  area  in  the  form  of  fine  moist  rales.  As  this 
vasLj  occur  in  the  absence  of  the  febrile  reaction,  auscultation  must  be 
performed  twice  daily.  Sputum  previously  absent  may  be  ejected  during 
or  after  the  reaction  and  may  contain  bacilli.  In  other  cases  intense 
general  and  local  reaction  may  occur  without  expectoration. 

The  Ophthalmotuberculin  Test. — The  method  proposed  by  Cal- 
mette  and  Wolff-Eisner  consists  in  the  instillation  of  a  drop  of  a  1  per  cent. 
tuberculin  solution  into  the  e3^e,  which  is  followed  by  a  conjunctival  hyper- 

semia  in  infected  individuals,  while 

JtirottJe  Tube  ^««»s'Bn»«i^  •  ,      i  t  •       t  •      •  i  i 

^^____^,^         \_^ ■ rty.f^*!?''?^^'^^^^^      m   non-tuberculous   individuals   no 

<■         r~Cl.^  ~---^'-      -:.- -^imi&^».„^^^^^      signs  of  irritation  follow. 

Fig.  278.— Eye-dropper  with  throttle  for  measured  In    Baldwin's    cKnical   StudieS    E 

rop.—  a  win.  filtered  sterile  normal  saline  solution 

of  two  strengths  and  a  measured  drop  (0.025  c.c.)  were  emploj-ed,  the  latter 
to  insure  accuracy  of  dosage.  A  throttled  eye-dropper  with  a  calibrated 
mark  to  0.025  c.c.  was  used,  the  throttle  permitting  the  control  of  the 
liquid  when  filled  to  the  mark.    The  technic  is  as  follows: 

''The  two  solutions  of  0.33  per  cent,  and  0.5  per  cent.,  respectively, 
were  employed  successively  in  each  ej^e.  When  the  first  failed  to  react  the 
stronger  was  instilled  into  the  other  eye  after  forty-eight  hours.  By  this 
method  severe  reactions  may  be  avoided  in  cases  of  suspected  tuberculosis, 
though  if  time  failed  the  stronger  solution  might  be  used  without  serious 
discomfort  being  anticipated  should  a  marked  reaction  follow.  In  order 
to  avoid  any  danger  of  contamination  the  solutions  were  sealed  in  glass 
tubes  containing  three  or  four  drops  and  then  boiled.  These  can  easily 
be  broken  in  a  piece  of  gauze  or  cotton  at  a  file  mark.  The  eye-dropper  is 
then  inserted,  after  being  cleansed  with  alcohol  and  sterile  saline  solution. 
Care  is  used  to  prevent  the  introduction  of  spicules  of  glass.  The  solution 
should  be  warmed  in  cold  weather. 

"  The  lid  of  one  eye  is  pulled  down  and  the  measured  drop  instilled  as  with 
any  other  fluid  by  holding  the  eye-dropper  parallel  to  the  eye,  but  care  should 
be  observed  that  it  does  not  overflow  on  the  cheek;  this  is  easily  accom- 
plished by  holding  the  lid  down  until  the  drop  is  distributed  about  the  sac." 
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Baldwin's  Scheme  for  Recording  Reactions, 

Negative. — No  difference  in  color  when  htucr  eyelids  are  pulled  down 
and  coinparod. 

Douht/ul.      Slight  difference  with  redness  of  canmclo. 
Posiiiue.       +  =  Distinct  i)alpebral  retlness  with  secretion. 

*'        ■  +  +  =Ocular    and    jjalpehral    redness    with    secretion   well 

marked. 
'■'       +  +  +  =  Deep  injection  of  entire  conjunctiva  with  oedema  of 
lids,  photophobia,  and  secretion. 


TABLE  SHOWING  RESULT  IX  137  CASES— Baldwin. 


I.  Pulmonary    tuberculosis. 
No.  cases,  45. 

II.  Pulmonary  or  other  tuber- 
culosis ;  healed  from  I  to 
17  years.    No.  cases,  9. 


III.  Pulmonary  or  other  tuber- 
culosis suspected.  No. 
cases,  26. 


IV.  Apparently  healthy   per- 
sons.   No.  cases,  57. 


Reacted . 
Doubtful 
Negative  . 

Reacted.  . 
Doubtful 


.42 
.    1 
2     (1  miliary  and  1  tuberculin-treated). 

.    8 

.    1     (17  years). 


(a)  From  history  (14  cases) j  Doubtful '. 

I  Negative  . 

(b)  From  svmptoms  (8  cases) /  Reacted  .  . 

(.  Negative  . 

(c)  From  physical  signs  (4  cases) ....  /  Reacted  .  . 

I  Negative  . 


(d)  With  family  history  of  tubercu- 

losis (18  cases). 

(e)  Constantly  associated  with  tuber- 

culous doctors,  nurses,  husbands 
and  wives  of  invalids  (18  cases). 


{: 


Reacted.  , 

Doubtful 

Negative 

Reacted . 

Negative 


(f)  With   no    family  history  or   ex-  f  Reacted . 
posure  (21  cases).  \  Negative 


.  2 
.    2 

.  8 
.  1 
.    9 

.    6 

.12 

.  2 
.19 


Contraindications. — These  include  diseases  of  the  conjunctiva,  eyelids, 
and  cornea,  and  of  the  internal  structures  of  the  eye.  Undue  exposure  to 
dust,  smoke,  or  strong  light  should  be 
avoided  during  the  test.  The  test  is 
superfluous  when  the  diagnosis  can 
be  made  by  ph^'sical  or  microscopic 
examination.  The  repetition  of  the 
test  is  not  unattended  with  danger 
due   to   sensitization. 

Cutaneous  Tuberculin  Reac- 
tion.— Von  Pirquet,  who  suggested 
this  test,  employed  at  first  a  25  per 
cent,  solution  of  old  tuberculin,  but 
subsequently  used  the  undiluted  old 
tuberculin.  The  inoculation  is  per- 
formed on  the  forearm  with  a  chisel- 
shaped  instrument,  the  skin  having 
been  previously  thoroughly  cleansed 
with  ether.  Any  suitable  instrument 
may,  however,  be  employed,  and  any  convenient  part  of  the  body  selected. 

Positive  Reaction. — If  a  papule  of  at  least  5  millimetres  in  diameter 
develops  at  the  point  of  vaccination  in  twenty-four  hours,  the  patient  may 
14 


Fig.  279. — V  Pirquet 's  method. 
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be  regarded  as  infected  with  tuberculosis.  As  a  general  rule  the  more 
active  the  tuberculous  process  the  more  intense  and  extensive  the  cutaneous 
reaction.  Very  intense  reactions  occur  in  glandular  tuberculosis  and  in 
these  cases  inflammatory  changes  in  the  skin  beyond  the  borders  of  the 
papule  often  occur — scrofulous  reaction.  The  signs  of  reaction  occur  in 
periods  varying  from  two  or  three  hours  to  several  days  and  are  later  in 
proportion  to  the  degree  of  dilution  of  the  tuberculin.  No  direct  information 
as  to  the  period  at  which  the  infection  has  taken  place,  namely,  as  to  whether 
it  is  old  or  recent,  its  situation  in  the  body  or  the  extent  of  the  lesions,  is 
afforded  by  the  cutaneous  test. 

Negative  Reaction. — Failure  may  be  due  to  absence  of  tuberculous 
infection  or  to  various  causes,  among  which  von  Pirquet  especially  enumer- 
ates the  following:      (1)  relative   insusceptibility,  which  is  rare   in   early 


Fig.  2SU. — Petruschky's  method:    a,  lower  vaccination  1:10  negative,  upper  two  1:0  positive;   6,  lower 
vaccination  1:10  and  upper  two  1:  0  negative. 

childhood  but  not  infrequent  in  older  persons  having  circumscribed  lesions 
which  are  encapsulated;  (2)  failure  of  the  capacity  for  reaction  in  the  last 
stages  of  tuberculosis;  (3)  loss  of  the  capacity  to  react  in  immunity  pro- 
duced by  tuberculization,  either  by  progressively  increasing  doses  or  by  a 
recent  single  dose  of  larger  amount;  (4)  temporary  disappearance  of 
the  capacity  of  reaction  during  an  attack  of  measles. 

In  a  considerable  proportion  of  cases  the  failure  of  the  test  is,  therefore, 
due  to  relative  insusceptibility,  and  it  has  been  shown  that  well-marked  "  sec- 
ondary positive  reaction"  may  be  obtained  upon  the  repetition  of  the  test  in 
these  cases.  A  primary  reaction  is,  however,  the  sign  of  an  active  tuberculous 
process.  Petruschky  makes,  on  the  upper  arm  with  the  point  of  a  cannula, 
cross-Hned  vaccinations  with  old  tuberculin  in  dilutions  of  1  to  10,  1  to  5,  or 
1  to  0.  He  finds  no  reaction  in  fully  cured  cases,  and  that  the  test  is  without 
danger  and  does  not  give  rise  to  any  important  symptoms  in  any  case. 
Petruschky  regards  this  procedure  as  an  important  means  of  early  diagnosis. 
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TuHEitcuLiN  Inunction — Mouo's  Test. — This  diagnostic  procedure, 
described  as  "  a  diagnostic  measure  without  rupture  of  continuity  of  tlie 
skin,"  consists  in  tiie  inunction  into  tiie  skin  of  the  chest  or  abchjinen, 
over  an  area  oi  4  scjuai'e  inches,  of  a  mass  about  th(!  size  of  a  pea  (jf  an 
t)intment  composed  of  5  c.c.  of  Koch's  old  tubercuUn  rubbed  up  with  5 
grammes  of  anhydrous  wool  fal.  Ahsoi'pliou  takes  place  slowly,  and  on 
the  following  day,  or,  more  {•oiiunoidy,  not  until  the  second  day,  in  cases 
of  previous  or  pres(Mit  tuberculous  infection,  a  j)()sitive  reaction  shows  itself 
in  the  ai)j)earance  of  snudl  papules  in  the  area  of  inunction  or  its  immefliate 
\iciiuty.  These  lesions  vary  in  number  and  color  from  a  few  pale  papules 
to  a  numerous,  thick-set  crop  that  are  very  red.  The  skin  may  be  reddened 
aiul  the  seat  of  some  itching.  These  (Mitaneous  lesions  wholly  disappear  in  the 
course  of  a  week.  They  are  not  attended  by  other  local  or  constituticjiuil  phe- 
nomena.   The  test  is  negative  when  the  skin  shows  no  changes  of  any  kind. 

The  Opsonic  Method. — A.  E.  Wright  and  S.  T.  Reid,'  in  a  communi- 
cation "  On  the  Possibility  of  Determining  the  Presence  or  Absence  of 
Tuberculous  Infection  by  the  Examination  of  a  Patient's  Blood  and  Tis.sue 
Fluids,"  have  arrived  at  the  following  conclusions: 

"  (I)  Conclusions  which  can  be  arrived  at  when  we  have  at  disposal 
the  results  of  a  series  of  measurements:  (a)  Where  a  series  of  measure- 
ments of  the  opsonic  power  of  the  blood  reveals  a  persistently  low  opsonic 
power  with  respect  to  the  tubercle  bacillus,  it  may  be  inferred,  in  the  case 
where  there  is  evidence  of  a  localized  bacterial  infection  which  suggests 
tuberculosis,  that  the  infection  in  question  is  tubercular  in  character, 
(b)  Where  repeated  examination  reveals  a  persistently  normal  opsonic 
power  with  respect  to  the  tul^ercle  bacillus,  the  diagnosis  of  tubercle  may, 
with  probability,  be  excluded." 

"  (2)  Conclusions  which  may  be  arrived  at  where  we  have  at  disposal 
the  result  of  an  isolated  blood  examination:  (a)  Where  an  isolated  blood 
examination  reveals  that  the  tuberculo-opsonic  power  of  the  blood  is  low, 
we  may — according  as  we  have  evidence  of  a  localized  bacterial  infection 
or  of  constitutional  disturbance — infer  with  probability  that  we  are  deal- 
ing with  tuberculosis — in  the  former  case  with  a  localized  tubercular 
infection,  in  the  latter  with  an  active  systemic  infection,  (b)  Where  an 
isolated  blood  examination  reveals  that  the  tuberculo-opsonic  power  of 
the  blood  is  high,  we  may  infer  that  we  have  to  deal  with  a  systemic  tuber- 
culous infection  which  is  active,  or  has  recently  been  active,  (c)  Where 
the  tuberculo-opsonic  power  is  found  normal,  or  nearly  normal,  while  there 
are  symptoms  which  suggest  tuberculosis,  we  are  not  warranted,  apart 
from  the  further  test  described  below,  in  arriving  at  a  positive  or  a 
negative  diagnosis." 

The  further  criterion  to  which  reference  w^as  made  in  the  preceding 
paragraph  is  the  following:  When  a  serum,  after  it  has  been  heated  to  60°  C. 
for  ten  minutes,  is  found  to  retain,  in  any  considerable  measure,  its  power  of 
inciting  phagocytosis,  we  may  conclude  that  "incitor  elements"  have  been 
elaborated  in  the  organism,  either  in  response  to  autoinoculations  occurring 
spontaneously  in  the  course  of  tubercular  infection,  or,  as  the  case  may  be, 
under  the  artificial  stimulus  supplied  by  the  inoculation  of  tubercle  vaccine. 

1  Proceedings  of  the  Royal  Society,  B  Vol.  LXXVII,  1906. 
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Iodine  Test. — The  iodine  salts,  and  especially  potassium  iodide  in 
moderate  doses,  may  produce  the  physical  signs  of  a  local  catarrh  over  a 
suspected  area  (Striker).  The  signs  of  consolidation  may  also  become 
more  definite.  In  the  expectoration,  which  almost  always  follows,  tubercle 
bacilli  ^re  frequently  found. 

X-RAY  Examination. — The  results  obtained  are  less  definite  than 
in  the  advanced  stages  of  the  disease.  The  complicated  apparatus  and 
great  technical  skill  required  also  stand  in  the  way  of  the  general  employ- 
ment of  this  method  in  the  diagnosis  of  pulmonary  tuberculosis  in  the 
incipient  stage. 

The  pulmonary  tuberculosis  which  so  often  occurs  as  a  terminal  condi- 
tion in  pneumonoconiosis,  chronic  bronchitis,  and  emphysema  is  not  usually 
recognizable  in  the  incipient  stage — masked  tuberculosis.  The  sym.ptoms 
of  the  primary  disease  are  not  so  much  altered  as  intensified.  As  the  process 
advances  tubercle  bacilli  previously  absent  may  be  found  in  the  sputa. 

Symptoms  of  Moderately  and  Far  Advanced  Pulmonary  Tuberculosis. — 
There  is  no  definite  border-line  between  the  stages.  The  difficulties  in 
diagnosis  disappear.  The  symptoms  and  signs  become  definite  and  char- 
acteristic.    Any  tyro  can  interpret  the  clinical  picture. 

1.  Pulmonary  Symptoms. — Cough  may  be  slight  but  is  usually  promi- 
nent and  annoying.  After  cavity  formation  it  is  commonly  paroxysmal; 
with  laryngeal  involvement,  husky  and  brassy.  Sputum. — The  expectora- 
tion is  variable.  There  may  be  little  or  none,  even  when  cough,  fever,  and 
rapid  wasting  are  associated  with  the  physical  signs  of  extensive  consolida- 
tion. The  mucoid  expectoration  of  the  early  period  presently  shows  scat- 
tered grayish  or  grayish-green  purulent  masses  in  which  tubercle  bacilli 
and  elastic  fibres  may  be  found.  With  softening  the  expectoration  becomes 
more  profuse  and  distinctly  purulent.  Nummular  sputa  are  often  present 
after  cavities  have  formed.  The  sputa  sometimes  contain  calcareous 
masses  varying  in  diameter  from  1  mm.  to  1  or  2  cm.,  often  of  irregular 
shape.  They  are  the  result  of  the  deposition  of  hme  salts  in  circumscribed 
caseous  masses.  They  find  their  way  into  a  bronchus  by  the  ulceration 
and  necrosis  of  the  intervening  tissue.  Hcemoptysis. — The  amount  varies 
from  a  trace  to  500-750  c.c.  In  a  majority  of  the  attacks  it  does  not 
exceed  15  c.c.  It  is  in  many  cases  repeated,  and  a  hemorrhagic  form  of 
phthisis  has  been  described.  Hemorrhage  into  a  large  cavity  may  prove 
fatal  without  any  blood  being  expectorated.  BacilH  and  elastic  fibres  may. 
sometimes  be  discovered  in  the  clots.  After  a  day  or  two  small  black  clots 
and  blood-casts  of  the  smaller  bronchi  are  often  coughed  up  and  an  access 
of  fever  may  occur.  Dyspncea. — The  respiration  is  not  usually  increased 
except  upon  exertion. 

2.  Constitutional  Symptoms. — Fever  is  an  important  initial  symp- 
tom. It  may  be  remittent  in  type,  or  intermittent  and  paroxysmal,  with 
ague-like  periodicity.  The  temperature  is  an  important  indication  of  the 
progress  of  the  disease.  The  periods  of  quiescence  are  afebrile  and  marked 
by  gain  in  weight,  while  those  of  activity  are  accompanied  by  fever  and 
loss  of  flesh.  There  are,  however,  rare  cases  in  which,  with  advancing 
lesions,  pyrexia  is  absent.  The  fever  of  the  incipient  stage  is  sometimes 
continuous,  with  slight  daily  remissions  and  exacerbations;    that  of  the 
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moderately  advanced  stage  corresponds  to  the  activity  of  the  process, 
and  when  present  is  of  remittent  or  intermittent  type,  tending  to  subside 
altogether  when  the  patient  is  kept  at  rest;  while  that  of  the  far  advanced 
period  of  the  disease,  with  ulceration,  necrosis,  and  the  f(irmation  of  cavi- 
ties, is  septic  in  character, — so-called  hectic, — the  range  of  temperature 
being  subnormal — 95°-96°  F.  (3o°-35.5°  C.) — in  the  morning  between  10 
A.M.  and  noon,  and  steadily  rising  to  a  maximum  of  104°- 105°  F.  (40°- 
40.5°  C.)  between  6  and  1 1  p.m.  Colliquative  sweating  frequently  attends 
the  morning  fall  of  temperature.  The  measurements  should  be  made  at 
two-hourl}'  pcriotls  in  order  to  ascertain  the  actual  minima  and  maxima. 
Inverse  temperatures  are  sometimes  observed.  Sweatiiig. — Profuse  sweats 
may  occur,  not  only  toward  morning,  but  at  any  time  at  which  the  patient 
sleeps.  They  may  occur  early  but  are  much  more  common  in  the  far  ad- 
vanced cases.  Circulation. — The  pulse-frequency  is  increased  and  variable. 
It  usually  rises  with  the  fever.  The  pulse  is  often  large,  soft,  and  compres- 
sible. As  the  sign  of  vasomotor  paresis,  capillary  and  venous  pulsation  may 
sometimes  be  seen.  Loss  of  weight  is  a  marked  symptom.  It  is  often  rapid 
and  extreme — consu}7iption;  phthisis.  During  periods  of  quiescence  it  is 
often  arrested,  and  in  favorable  cases  weight  is  regained.  In  rare  cases 
increase  of  weight  occurs  in  the  absence  of  other  signs  of  improvement. 
Anorexia,  vomiting,  intractable  diarrhoea,  oedema  of  the  legs  and  feet  with  or 
without  albuminuria,  are  common  in  the  stadium  ultimum.  Peripheral 
neuritis,  showing  itself  in  extensor  palsy  of  the  wrists,  more  commonly  the 
feet,  sometimes  occurs.  The  mental  condition  in  the  terminal  dyscrasia 
is  often  remarkable — spes  phthisica.  The  patients  up  to  the  very  last  busy 
themselves  with  plans  for  the  future,  new  methods  of  treatment,  different 
climates,  business  schemes,  and  the  confident  expectation  of  recovery. 

Physical  Signs  in  Advanced  Pulmonary  Tuberculosis. — Inspection. — The 
thorax  undergoes  deformities  corresponding  to  the  progressive  diminu- 
tion in  the  volume  of  the  lungs.  It  tends  to  assume  permanently  the 
expiratory  form. 

Palpation. — Diminished  expansion  at  the  apex  may  be  determined 
in  the  following  manner:  The  examiner  stands  behind  the  patient,  who  is 
seated,  and  gently  grasps  the  shoulders  with  his  hands,  the  tips  of  the 
jfingers  being  in  the  infraclavicular  spaces,  the  thumbs  resting  upon  the 
upper  part  of  the  scapula?.  The  patient  then  slowly  draws  a  deep  breath; 
to  study  the  expansion  at  the  bases  the  hands  grasp  the  two  sides  of  the 
chest  in  a  similar  manner  in  the  lower  axillarj^  regions.  Lagging  and 
limitation  of  the  excursus  are  signs  of  great  significance.  The  vocal  fremitus 
is  increased  over  areas  of  consolidation;  over  vomicae  it  may  be  increased 
or  diminished.    It  is  usually  enfeebled  over  thickened  pleurae. 

Percussion. — In  doubtful  cases  percussion  should  be  performed  dur- 
ing quiet  breathing  and  upon  full-held  inspiration,  as  minor  differences  in 
the  sounds  upon  the  two  sides  then  become  more  marked.  Slight  relative 
dulness  may  be  recognized  by  the  elevation  of  pitch  which  accompanies  it. 
Light  percussion  above,  beneath,  and  over  the  clavicle  should  be  practised. 
The  supraspinous  fossae  and  the  points  corresponding  to  the  apices  of  the 
lower  lobes  are  important  regions.  Dulness  over  consolidation  and  tym- 
pany over  vomicae  is  the  rule;    but  scattered  small  tuberculous  foci  with 
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intervening  air-containing  vesicular  structure,  especially  when  there  is 
collateral  emphysema,  yields  resonance  with  a  tympanitic  quality,  and  a 
cavity  filled  with  fluid  will  often  yield  a  dull  or,  upon  very  nice  percussion, 
a  flat  percussion  sign.  Over  large  cavities,  situated  near  the  periphery 
of  the  lung,  the  cracked-pot  sound  may  be  obtained. 

Auscultation. — In  the  incipient  stage  the  vesicular  murmur  is  usually 
enfeebled,  sometimes  scarcely  audible.  Rough  breathing  is  an  early  sign. 
Cog-wheel  inspiration  is  often  present,  but  it  occurs  in  other  conditions. 
With  advancing  lesions  vesiculobronchial,  bronchovesicular,  and  bronchial 
respiration  succeed  each  other,  to  be  finally  replaced,  as  softening  occurs 
and  vomicae  form,  by  cavernous  or  amphoric  breathing.  Rales  of  all 
kinds,  from  the  crepitus  of  the  beginning  lesion  to  the  gurgling  of  cavities, 
attend  the  process.  Rales  are  due  largely  to  the  accompanying  bronchitis, 
and  vary  in  kind  and  number  according  to  the  character  of  the  secretion 
and  the  activity  of  the  process  in  different  parts  of  the  lung.  Puerile  respi- 
ration may  be  heard  over  the  adjacent  unaffected  lobes  or  over  the  opposite 
lung.  The  vocal  resonance  is  increased  and  bronchophony  and  pectoriloquy 
may  be  elicited  over  areas  of  dense  consolidation  and  cavities.  Whispering 
pectoriloquy  is  an  important  sign  of  large  superficial  cavities.  Pleural 
friction  sounds  are  an  important  early  sign  and  occur  from  time  to  time 
during  the  progress  of  the  case.  At  first  usually  near  the  apex,  they  occur 
over  advancing  lesions  in  all  points  of  the  chest.  Pleural  friction  at  the  left 
anterior  border  of  the  lung,  and  especially  over  the  lingula,  frequently  has 
the  cardiac  rhythm — pleuropericardial  friction.  The  signs  of  cavities  are 
very  variable.  Situated  superficially,  a  cavity  may  cause  a  distinct  shal- 
low depression  in  one  or  two  intercostal  spaces.  A  rapidly  formed  cavity, 
or  several  small  cavities  without  much  surrounding  condensation  or  pleural 
thickening,  may  yield  a  full,  clear  resonance  in  which  the  only  modification 
is  a  slightly  tympanitic  quality — vesiculotympanitic  resonance.  Tym- 
panitic and  amphoric  resonance  are  usual.  The  pitch  may  be  modified  by 
opening  and  closing  the  mouth — Wintrich's  sign — or  upon  change  of 
posture — Gerhardt's  sign.  The  cracked-pot  sound  can  be  brought  out  only 
over  fairly  large  cavities  with  thin  walls  and  superficially  situated,  and 
disappears  for  a  time  after  it  has  once  or  twice  been  heard.  Cavernous 
respiration  is  usually  soft  and  low  pitched.  It  may,  however,  be  tubular 
or  amphoric.  Gurgling  rales  are  common  over  large  cavities  and  sometimes 
have  a  ringing  or  metallic  quality,  especially  during  coughing.  Increased 
vocal  resonance  and  whispering  pectoriloquy  are  valuable  signs.  Over 
large  cavities  in  the  upper  lobes  the  heart  sounds  and  sometimes  a  trans- 
mitted systolic  murmur  are  occasionally  heard,  and  in  rare  cases  sharp, 
splashing  rales  having  the  cardiac  rhythm.  Over  a  layer  of  dense,  con- 
solidated lung  extending  to  a  large  bronchus  there  may  be  signs — circum- 
scribed tympanitic  percussion  note,  amphoric  respiration,  and  coarse  moist 
r^les — which  closely  simulate  those  of  a  cavity.  Light  percussion,  the 
pitch  of  the  sound  not  being  raised  by  opening  the  mouth  or  change  of 
posture,  and  the  absence  of  the  cracked-pot  sound  may  be  of  use  in  the 
recognition  of  the  actual  condition. 

Diagnosis  of  Advanced  Pulmonary  Tuberculosis. — The  direct  diagnosis 
rests   upon   the   physical   signs    and   the   presence   of   tubercle  bacilli  in 
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the  sputa.  The  symptoiiis  arc  variahlf  and  ac(|uii(>  (lia<?nostic  valin'  only 
in  proportion  as  they  correspond  with  the  sif,Mis  of  the  lesions  and  tlicir 
distrihution  and  evolution. 

The  spirometer  has  deservedly  fallen  into  disusf  in  the  diaj,Mi<»si.s  of 
incipient  tuberculosis  of  the  lung's,  and  its  use  is  attended  with  danj^er 
in  tlie  advanced  cases. 

Rontgenography  and  Rontgenoscopy.— X-iay  examination,  thouf^h  of 
small  value  in  the  detection  of  the  early  lesions  of  incipient  pulinonar>^ 
tuberculosis,  is  an  important  aid  in  the  recog-nition  of  the  position  of  the 
patholopcal  ehang-es  and  their  extent  and  distribution  in  advanced  cases 
(see  Vol.  1,  p.  381).    Stereoscopic  plates  are  essential  to  the;  best  results. 

Prognosis  in  Chronic  Ulcerative  Phthisis. — -When  proper  treatment  is 
instituted  in  the  stagre  of  ineipiency  and  rigorously  carried  out,  the  pros- 
pect of  a  cure  is  good.  The  frequenc}^  with  which  limited  obsolescent, 
even  healed  tuberculous  lesions  are  found  post  mortem  in  the  lungs  of 
individuals  dead  of  other  diseases  or  by  accident,  bears  ample  testimony 
to  the  intrinsic  tendency  to  recovery.  It  has  been  said  that  more  people 
recover  from  pulmonary  tuberculosis  without  being  aware  that  they  have 
had  it  than  die  of  it.  Treatment  instituted  ivhile  the  diagnosis  is  still 
provisional  justifies  a  hopeful  prognosis — 80  per  cent,  of  recoveries;  when 
the  diagnosis  has  become  certain  the  prognosis  is  grave — 20  per  cent,  of 
recoveries. 

The  prognosis  in  the  advanced  cases  is  unfavorable  and  in  the  far 
advanced  cases  hopeless.  In  individual  cases,  the  early  recognition  of  the 
disease,  a  good  family  history,  limited  local  lesions,  slight  constitutional 
reaction,  and  the  disposition  and  means  to  make  a  business  of  getting  well 
are  favorable  conditions  in  the  prognosis.  The  pleurogenous  cases  often 
run  a  slow  and  relatively  favorable  course.  The  cases  characterized  by 
recurrent  blood  spitting  are  unfavorable.  Only  in  the  worst  cases  is  the 
course  of  the  disease  relentlessly  progressive.  As  a  rule  there  are  periods 
varying  from  weeks  to  months  in  which  the  lesions  remain  quiescent,  the 
symptoms  subside,  the  general  health  improves,  and  there  is  a  gain  in  weight. 
The  duration  varies  from  some  months  to  several  years,  the  average  being 
about  two  and  a  half  years.  A  remarkable  decrease  in  the  death-rate 
from  consumption  has  taken  place  in  recent  years.  This  is  to  be  ascribed 
to  the  discoveiy  of  the  tubercle  bacillus,  the  recognition  of  the  fact 
that  tuberculosis  is  an  acquired  rather  than  an  inherited  disease,  and  the 
dissemination  among  the  people  of  the  knowledge  by  which  its  spread  can 
be  restricted.  Tuberculo.sis,  the  great  scourge  of  mankind,  has  become  since 
the  work  of  Robert  Koch  (1882)  the  object  of  preventive  medicine  in  its 
most  advanced  development — international  and  national  associations  and 
congresses,  state  and  local  anti-tuberculosis  societies  and  conferences,  sani- 
toria  and  dispensaries,  popular  courses  of  lectures  and  traveling  exhibi- 
tions and  museums. 

(c)  FIBROID  PHTHISIS. 

This  term  is  used  to  desigTiate  a  very  chronic  tuberculous  process  in 
the  lungs,  with  relatively  slight  ulceration  and  much  development  of 
fibrous  tissue.     It  may  begin  as  a  tuberculous  bronchopneimiouia  or  fol- 
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low  an  ordinary  ulcerative  phthisis.  In  a  large  proportion  of  the  cases  it 
begins  as  a  chronic  tuberculous  pleurisy.  The  anatomical  and  clinical 
condition  is  practically  that  of  pulmonary  cirrhosis.  One  or  both  lungs 
may  be  affected;  if  both,  one  to  a  much  greater  extent  than  the  other. 
There  are  vomicae  at  the  apex,  surrounded  by  dense  fibroid  tissue,  and  bron- 
chiectatic  cavities  elsewhere.  The  pleura  is  greatly  thickened,  and  encap- 
sulated cheesy  masses,  with  patches  of  recent  tubercle,  and  enlarged 
bronchial  glands  are  present.  Amyloid  disease  of  the  liver,  spleen,  and 
intestines  develops  in  the  advanced  cases. 

Symptoms. — Cough,  often  paroxysmal  and  more  common  in  the  morn- 
ing, purulent  expectoration,  sometimes  fetid,  and  dyspnoea  upon  exertion 
constitute  the  symptom-complex.  Blood  spitting  occurs.  The  patients 
are  thin,  but  frequently  have  fair  health.    Fever  is  not  a  conunon  symptom. 

Physical  Signs.  —  The  chest  is  flat,  the  shoulders  lower,  and  the  clav- 
icles prominent.  The  vocal  fremitus  is  diminished.  Resonance  is  greatly 
impaired  and  has  the  tympanitic  quality.  At  the  apex  cavernous,  at  the 
base  bronchial,  respirations  are  heard.  Rales  are  not  common,  but  coarse 
moist  and  gurgling  rales  may  be  present  when  fluid  collects  in  the  cavities 
or  dilated  bronchi.  The  superficial  area  of  cardiac  dulness  is  increased, 
the  impulse  may  be  seen  and  felt  in  two  or  more  interspaces,  and  the  heart 
is  displaced  toward  the  affected  side. 

Diagnosis. — Direct. — This  rests  upon  the  symptoms  and  physical 
signs  as  detailed  above. 

Differential. — The  distinction  between  tuberculous  and  non-tubercu- 
lous pulmonary  cirrhosis  cannot  in  all  cases  be  made  intra  vitam.  The 
presence  of  tubercle  bacilli  in  the  sputum  is  positive.  When  not  found  during 
life  they  are  often  present  in  the  lesions  after  death.  Atrophic  emphy- 
sema presents  some  points  of  resemblance  to  fibroid  phthisis,  but  differs 
from  it  in  being  a  symmetrical  affection  and  occurring  only  in  aged  persons. 

Prognosis.  —  The  outlook  is  favorable  as  to  life,  unfavorable  as  to 
recovery.  The  disease  is  chronic,  lasting  from  ten  to  twenty  or  twenty- 
five  years.  The  patient  is  usually  able  to  attend  to  his  affairs.  There  are 
cases  characterized  by  recurrent  hemorrhages,  and  death  sometimes  occurs 
from  haemoptysis. 

Turban  has  suggested  the  following  scheme  for  uniform  records  for 
comparative  statistics  in  tuberculosis  of  the  lungs: 


1.  Stadium  = 
extent  and 
severity  of 
disease  in 
the  lung 


2.  Diseasequi- 

escent  or 
progress- 
ing 

3.  Length  of 

time  since 
onset 

4.  General/ 

condition    \ 

5.  Digestion     I 

6.  Pulse-fre-/ 

quency         \ 

No, 


I.  Disease  of  slight  severity,  affecting  at 
most  one  lobe  or  two  half  lobes. 
II.  Disease  of  shght  severity,  more  exten- 
sive than  I,  but  affecting  at  most  two 
lobes;  or  severe,  and  affecting  at  most 
one  lobe. 
III.  All  cases  of  greater  extent  and  severity 
than  II. 


To  date  from  first  occurrence  of  symptomsi 
such   as  persistent  cough,  hsemoptj'sis,  or 

pleurisy. 
Satisfactory. 
Unsatisfactory. 
Normal. 
Abnormal. 


7.  Tempera- 
ture 


8.  Tubercle 

bacilli  and 
mixed  in- 
fection 

9.  Tubercular 

com  plica- 
cations 


Daily  maxima  over  101.3°. 

Daily  maxima  between  99.7°  and  101.3°. 

Temperature  normal  with  two-hourly  rectal 

temperature  (mouth  temperature  0.4°-0.5° 

lower). 

Tubercle  bacilli  present. 
Tubercle  bacilli  absent. 
Mixed  infection. 


Name  of  affected  organ. 


To  be  taken  in  morning  during  repose. 


10.  Other  com- 

plications 

11.  Capa  city] 

for  work     I 

12.  Result    of 

treatment 


Name  of  disease:  serious  complications  such 
as  heart  disease, nephritis,  or  diabetes  are 
to  be  noted; 
Full,  undiminished. 
Slightly  reduced. 
Much  reduced  or  lost. 
Improved. 
Not  improved. 
Died. 
3.  1-10  are  filled  up  on  admission  or  commencement  of  treatment.     Nos.  11  and  12  on  discharge. 
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XXXII.   SYPHILIS. 

Lues. 

Definition. — A  chronic  specific  infectious  disease,  caused  by  the 
Treponema  pallidum.  It  is  propagated  by  inoculation  and  characterized 
by,  (a)  a  peculiar  initial  lesion — the  chancre;  (b)  constitutional  symptoms 
with  mucous  and  cutaneous  lesions  and  enlarf^rement  of  the  superficial 
lymph-nodes;  (c)  the  development  of  granulomatous  lesions  in  the  various 
tissues  of  the  body  and  in  some  cases  after  a  long  interval ;  (d)  the  evidences 
of  parasypliilis — dementia  paralytica  or  tabes  dorsalis.  These  effects  of 
the  infection  are  consecutive,  and  constitute  (a)  the  primary  stage,  (bj 
the  secondary  stage,  (c)  the  tertiary  stage,  (d)  the  parasyphilitic  or 
paraluetic  stage.  Syphilis  is  frequently  transmitted  from  the  parent  to 
the  child — hereditary  syphilis. 

Etiology. —  Predisposing  Influences. — Syphilis  is  a  venereal  disease 
and  is  usually  acquired  by  illicit  sexual  intercourse.  When  acquired  by  an 
innocent  person  in  the  marital  relation  or  by  accidental  means,  it  is 
described  as  syphilis  insontium.  Individual  susceptibility  is  universal 
and  aft'ects  all  periods  of  life.  Accidental  infection  is  common  among 
medical  men.  The  fingers  are  usually  the  site  of  the  primary  lesion.  Chan- 
cres upon  the  lip  or  tongue  may  result  from  the  conveyance  of  the  virus 
by  kissing,  the  use  of  drinking  utensils,  the  pipe,  and  other  indirect  methods. 
The  infection  is  active  in  the  oral  and  pharyngeal  lesions — mucous  patches. 
Unnatural  vices  are  responsible  for  a  certain  proportion  of  the  primary 
sores  about  the  mouth.  A  nurse  suckling  a  syphilitic  infant  may  be  inocu- 
lated upon  the  nipple  and  is  also  liable  to  accidental  inoculation  upon  the 
lip,  finger,  or  elsewhere.  Local  epidemics  of  syphilis  among  infants  from 
arm-to-arm  vaccination  have  been  reported.  Such  accidents  are  no  longer 
possible.  Syphilis  has  been  transmitted  in  tattooing.  Hereditary  trans- 
mission may  take  place  from  the  father,  the  mother  presenting  no  evidence 
of  infection — sperm  inheritance,  paternal  heredity.  In  rare  instances  a 
child  begotten  by  a  father  in  the  active — secondary" — stage  has  .shown  no 
evidence  of  syphilis.  In  equally  rare  cases  the  child  of  a  father  who,  after 
thorough  treatment,  has  shown  no  signs  of  the  disease  has  developed 
congenital  syphilis.  There  are  usually  unknown  factors  in  problems  of  this 
nature.  -After  vigorous  systematic  treatment,  and  the  lapse  of  three  years 
after  the  entire  disappearance  of  s^Tnptoms,  a  man  may  be  allowed  to  marry 
and  is  not  likely  either  to  infect  his  wife  or  to  beget  infected  children. 

Transmission  from  the  mother  is  called  germ  inheritance — maternal 
heredity.  A  woman  .suffering  from  syphilis  in  the  active  stage  is  liable, 
when  conception  occurs,  to  bear  a  syphilitic  child.  As  a  rule  both  parents 
are  syphilitic,  the  one  having  infected  the  other.  A  very  remarkable  fact 
is  set  forth  in  Colles's  law,  which,  briefly  stated,  is  this:  A  child  that  is 
affected  with  hereditary  syphilis,  its  mother  showing  no  signs  of  the  disease, 
will  not  infect  the  mother.  Such  a  child  will  infect  its  nurse  or  others,  but 
the  mother  appears  to  have  acquired  an  immunity  without  manifesting 
any  of  the  usual  phenomena  of  the  disease.     In  the  case  of  the  mother 
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becoming  infected  after  conception,  the  child  may  show  the  signs  of  con- 
genital syphilis  or,  less  frequently,  it  may  escape.  A  parent  or  parents  in 
the  stage  of  tertiary  syphilis  may  have  non-syphilitic  children. 

Exciting  Cause, — The  spirocha;ta  described  by  Schaudinn  in  1905,  and 

named  by  him  Spirochceta  pallida,  is  the 
cause  of  the  disease.  This  organism  is 
very  delicate,  closely  coiled,  having 
pointed  ends,  and  motile.  A  larger 
spiral  organism  found  in  association 
with  it  upon  the  surface  of  syphilitic 
sores,  and  also  upon  the  ulcerated 
surfaces  of  non-syphilitic  lesions,  and 
in  smegma  from  healthy  men  and 
women,  he  named  Spirochaeta  refrin- 
gens.  S.  pallida — Treponeyna  palUdiim 
— is  present  in  syphilitic  lesions  at 
various  stages  of  the  disease,  as  well 
as  in  the  organs  of  congenital  syphilis 
and  the  placenta,  and  in  greater  num- 
bers in  the  active  lesions.  It  has  been 
found  in  the  syphilitic  lesions  of  inoculated  monkeys  and  rabbits.  It  has 
been  grown  in  culture  by  Noguchi. 


Fig.  281. — Treponema  pallidum  in  a  chancre. 


(a)  ACQUIRED  SYPHILIS. 

The  primary  and  secondary  and  the  secondary  and  tertiary  stages  often 
overlap  or  merge  into  each  other. 

The  Primary  Stage. — A  period  of  incubation  varying  from  two  to  four 
weeks,  exceptionally  longer,  elapses  between  the  inoculation  and  the  appear- 
ance of  the  initial  sore.  This  lesion  consists  of  a  small  red  papule,  which 
gradually  enlarges  and  breaks  down  in  the  centre,  forming  a  circumscribed, 
superficial  ulcer,  with  a  peculiar  hard,  gristly,  or  cartilage-like  movable 
base,  which  still  further  increases  in  size  and  is  known  as  the  indurated  or 
hard  chancre.  This  initial  lesion  may  remain  small  and  readily  elude 
observation  when  just  within  the  urethra  or  in  the  female  genitalia.  In 
other  localities  it  usually  appears  as  a  conspicuous  and  characteristic  sore. 
It  is  usually  single ;  exceptionally  multiple.  In  the  course  of  a  week  or  two 
the  associated  lymph-nodes  undergo  a  painless  and  indolent  enlargement. 
A  little  later  the  epitrochlear  and  retrocervical  lymph-nodes  become  enlarged. 
This  lymphadenoid  hyperplasia  is  always  bilateral  and  it  attains  its 
maximum  in  the  course  of  eight  or  nine  weeks. 

The  Secondary  Stage.' — The  earliest  indications  of  constitutional 
infection  are  usually  manifest  within  a  period  varying  from  six  to  twelve 
weeks.  They  consist  of  the  following  phenomena :  Fever,  usually  so  mild 
as  to  attract  little  attention,  101°  F.  (38.5°  C),  sometimes  marked,  less 
frequently  severe.  In  type  it  may  be  subcontinuous,  remittent,  or  inter- 
mittent; in  duration  indefinite,  sometimes  only  subsiding  upon  the  vigor- 
ous use  of  antisyphilitic  treatment.     It  may  not  appear  until  late  in  the 


SYPHILIS.  219 

courst'  t)f  the  iliscasi'.  The  recognition  of  syphilitic  fever  is  of  great  diag- 
nostic importance.  It  may  simulate  malaria  or  the  syniiJtornatic  fever  of 
advanced  pulmonary  tuberculosis,  or  hectic  fever  due  to  other  causes. 

Anaiuia. — The  erythrocytes  often  fall  rapidly  to  8,()()(),()()()  and  occa- 
sionally Unvei".  Leucocytosis  is  intre<iucnt.  There  is  pallor  with  a  sallow 
or  nuul(l\-  tin^'i'  of  the  skin.  Sli^^lit  lucniatoj^enous  jauntlii-c  sometimes 
occurs  in  coiiscinicnce  of  the  rapid  destruction  of  the  erythrocytes. 
The  superficial  lymph-nodes,  especially  the  suboccipital  and  epitrochlear 
•xlanils,  renuiin  enlarjred  and  tender.  La.ssitude,  headache,  rhachialt^ia,  and 
the  vaarue  pains  of  a  general  infection  are  common.  The  designation  syphi- 
litic cachexia  has  been  applied  to  cases  in  which  this  symptom-group  is  pro- 
nounced. 

Cutaneous  Lesions — Sf/philodermata. — The  earliest  eruption  is  usually 
macular  or  roseolar.  The  individual  spots  are  irregularly  oval,  of  large 
size  and  often  run  together.  They  are  symmetrically  distributed  upon 
the  trunk  and  anterior  surfaces  of  the  arms  and  thighs.  In  color  they  are 
reddish-brown,  often  so  faint  as  to  be  scarcely  observed,  sometimes  vivid 
or  coppery.  This  exanthem  usually  fades  in  the  course  of  some  weeks,  but 
sometimes  recurs  at  subsequent  periods  in  the  course  of  the  disease.  Later 
a  papular  eruption  may  appear  upon  the  face  and  trunk,  not  unlike  acne. 
This  syphilide  occasionally  appeal's  upon  the  forehead  just  below  the 
edge  of  the  hair — corona  venens.  Frequently  associated  with  it  is  a  pustular 
eruption,  suggestive  of  the  variolous  rashes.  This  combination  of  papules 
and  pustules  appearing  upon  the  head  and  trunk,  especially  when  syphilitic 
fever  is  present,  may  give  rise  to  an  erroneous  diagnosis  of  smallpox.  Still 
later  squamous  rashes  appear,  much  like  psoriasis  but  less  scaly,  coppery 
in  color,  and  often  confined  to  the  palms  and  soles.  Papulosquamous 
lesions  are  by  no  means  rare.  These  eruptions  frequently  appear  in  the 
above  order,  but  sometimes  in  a  different  succession,  and  two  or  more  are 
often  present  at  the  same  time.  Symmetry  and  polymorphism  are  char- 
acteristic of  the  syphilodermata  in  the  secondary  stage.  Flat  Condy- 
lomata.— About  the  vulva  and  anus,  upon  the  perineum,  at  the  corners  of 
the  mouth,  occasionally  at  the  umbilicus,  and  in  the  folds  of  the  armpits 
and  groins,  and  elsewhere  where  the  skin  is  constantly  moist  or  there  are 
opposing  cutaneous  folds,  there  sometimes  appear,  but  not  in  all  cases, 
flat  warty  growths,  slightly  elevated,  vritli  distinct  borders  and  a  moist, 
grayish  surface.  The  secretion  causing  these  lesions  is  inoculable  and  they 
are  in  the  highest  degree  characteristic  of  syphilis.  Alopecia  SijpJiilitica. — 
Not  rarely  the  hair,  and  often  the  eyebrows  and  lashes,  fall  out  during  the 
secondary  stage.  The  loss  of  hair  may  be  in  patches,  like  those  of  alopecia 
areata,  or  there  may  be  a  general  thinning.  Onychia  Syphilitica. — The  nails 
are,  in  some  cases,  affected  by  a  syphilitic  inflammation  involving  the 
matrix,  and  are  lost  or  become  deformed. 

Lesions  of  the  Mucous  Membranes. — The  oral  mucosa  is  chiefly  affected. 
About  the  time  of  the  appearance  of  the  rash  the  throat  and  mouth  become 
sore.  There  is  a  general  er;si:hematous  angina,  more  intense  than  else- 
where, upon  the  tonsils  and  pharynx,  where  are  frequently  ^^sible  small, 
superficial  ulcers  with  well-defined,  scalloped  borders  and  grayish-white 
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surfaces — mucous  patches.  These  patches  are  also  common  on  the  tongue, 
the  lips,  and  the  buccal  mucosa.  They  are  characteristic  of  syphilis  and  the 
secretion  from  their  surface  is  highly  inoculable.  Whitish  patches  upon 
the  tongue — leucomata — sometimes  occur,  especially  in  smokers.  Papillary 
hypertrophy  of  the  mucosa  about  the  vulva  or  at  the  verge  of  the,  anus 
may  give  rise  to  warty  excrescences  of  considerable  size — condylomata. 

Other  lesions  of  diagnostic  importance  are  iritis,  which  is  often  encoun- 
tered early  in  the  secondary  stage  and  tends  to  recur ;  much  less  frequently 
choroiditis  and  retinitis,  and  deafness  from  otitis  media  or  labyrinthine 
disease.  Abortion  and  miscarriage  are  common  and  repeated  interrupted 
pregnancies  are  very  suggestive.  Periostitis  is  a  border-line  lesion  marking 
the  late  secondary  or  early  tertiary  stage.  It  especially  involves  the  tibiee, 
clavicles,  cranial  bones,  and  less  frequently  the  sternum.  It  is  usually  cir- 
cumscribed and  often  associated  with  nodes.  Upon  palpation  the  surface 
of  the  long  bones  is  rough,  and  nodular  bosses  may  be  felt  upon  the  bones 
of  the  skull.  There  is  tenderness  upon  pressure,  and  pain,  which  is  usually 
worse  at  night. 

The  Tertiary  Stage. —  There  is  no  distinct  time  between  the  secondary 
and  tertiary  stages.  Tertiary  lesions  are  sometimes  present  shortly  after 
infection;  sometimes  they  make  their  appearance  along  with  the  phenom- 
ena which  are  characteristic  of  the  secondary  stage;  more  commonly  they 
do  not  appear  until  a  longer  or  shorter,  often  a  remote,  period  after  the 
lesions  of  that  stage  have  subsided.  The  third  stage  of  syphilis  is  character- 
ized by  certain  lesions  of  the  skin,  the  development  of  gununata,  disease 
of  the  bones,  and  amyloid  degenerations.  Cutaneous  Lesions. — Circum- 
scribed nodular  lesions  are  common.  They  appear  in  groups,  which  are 
irregular,  asynunetrical,  and  characterized  by  the  formation  of  deep, 
rounded  ulcers  which  involve  the  deeper  layers  of  the  skin  and  tend  to 
coalesce,  healing  at  one  point  and  spreading  at  another,  and  leaving  deep 
scars  as  they  heal.  Rupia,  a  deep  ulcerating  tertiary  lesion  covered  by 
stratified,  oyster-shell-like  crusts,  is  much  less  common  than  formerly. 

Gummata. — These  lesions  are  circumscribed  and  vary  in  size  from 
minute  bodies  to  tumors  sometimes  reaching  five  centimeters  in  diameter. 
They  develop  in  the  skin,  subcutaneous  tissue,  mucous  membranes,  internal 
organs,  muscles,  and  bones.  In  the  bones  they  form  dense,  hard,  hemi- 
spherical, subperiosteal  masses  called  nodes.  Gummata  of  the  skin  and 
subcutaneous  tissue  tend  to  break  down  and  form  deep  ulcers,  which  heal 
slowly  and  leave  deep,  disfiguring  scars.  Under  treatment  they  are  fre- 
quently absorbed.  Gummata  of  the  mucous  membranes  are  especially 
common  in  the  mouth,  nose,  and  pharynx.  They  involve  underlying  struc- 
tures and  often  give  rise  to  extensive  and  deep  ulceration  and  necrosis  of 
cartilage  and  bone.  Perforation  of  the  nasal  septum,  destruction  of  the 
nasal  bones,  perforation  and  more  or  less  extensive  destruction  of  the  hard 
and  soft  palates,  and  adhesions  of  the  uvula  or  soft  palate  to  the  pharyn- 
geal wall  are  common  effects.  Ulceration  and  necrosis  of  the  cartilages  of 
the  larynx  also  occur.  Stricture  of  the  rectum  is  one  of  the  results  of  gum- 
matous infiltration  and  ulceration.  Syphilomata  are  common  in  the  internal 
organs.     They  sometimes  form  agglomerations  of  large  size.     Their  usual 
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-Tertiary  syphilis  (gununata). — Atlas  of  Clinical  Medicine  >Dr.  Byrom  Bramwell) 
By  courtesy  of  the  author. 
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coui-se  is  to  iiiRU'r.i^o  fibroid  iiictjiiiiorpliosis  with  puckerinj;  and  deformity. 
Sypliilitit'  aortitis  is  the  most  ('omiiioii  cause  of  isolated  aortic  insufficiency 
and  anitic  aneurism.  ►Sy|)liilitic  nodes  and  periostitis  have  already  been 
described.  l<'uither  lesions  are  e.xtensive  and  deep  necrosis,  which  may 
become  ])erforatin,i,^  as  in  the  Ijones  of  the  cranium,  the  formation  of 
e.xostoses  which  may  cause  sei-ious  and  obscure  pressure  symptoms,  as  in 
the  brain  or  spinal  cord  or  tlie  articulations.  Syphilitic  dactylitis,  often 
followed  by  permanent  deformity,  is  the  manifestation  of  gummatous 
infiltration  and  periostitis  of  the  bones  of  the  fingers  and  toes.  Much  less 
common  are  gunnnata  of  the  muscles  and  myositis  syphilitica.  Amyloid 
degeneration  is  conunon  in  syphilis  even  in  the  absence  of  chronic  sup- 
puration. It  occurs  especially  in  neglected  cases  of  the  acquired  disease 
and  is  rare  in  the  congenital  form. 

The  ParasijphiUtic  Stage. 

After  an  interval  of  years  and  in  many  instances  after  a  long  absence 
of  luetic  symptoms,  there  develop  insidious,  usually  progressive  and  always 
grave  evidences  of  disease  of  the  cerebral  cortex — paresis  or  dementia 
paralytica  (q.  v.)  or  of  the  spinal  meninges  and  roots  of  the  spinal  nerves — 
Tabes  dorsalis  or  loconwtar  ataxia,     (q.  v.) 

(b)  HEREDITARY  SYPHILIS. 

The  infant  may  show  the  characteristic  symptoms  at  birth  or  may 
present  the  appearance  of  health.  In  the  latter  case  the  evidences  of 
infection  appear  in  the  course  of  one  or  two  months. 

1.  Symptoms  at  Birth. — The  child  is  undersized  and  usually  wasted 
and  wrinkled.  Bullae  may  be  present  on  the  wrists  and  ankles  and  scaly 
patches  upon  the  palmar  and  plantar  surfaces.  Mucous  patches  upon  the 
nasal  and  oral  mucous  membrane,  rhagades  at  the  angles  of  the  mouth  and 
at  the  anus  are  characteristic.  There  is  enlargement  of  the  liver  and  spleen. 
Nodular  thickening  of  the  bones  and,  in  some  cases,  separation  of  the 
epiphyses  occur.  Such  children  snuffle,  are  extremely  feeble,  are  difficult  to 
feed,  and  usually  perish  within  a  short  time.  HemoiThage  is  occasionally 
encountered.  It  is  more  common  at  the  navel  but  may  be  subcutaneous, 
or  there  may  be  bleeding  from  the  mucous  surfaces. 

2.  Early  Symptoms.  —  When  born  without  s^Tnptoms,  syphilitic 
children  are  often  plump  and  well  nourished  and  remain  so  until  some 
time  between  the  third  and  eighth  weeks.  The  earliest  s^^nptoms  are 
usually  those  of  a  syphilitic  endorhinitis,  namely,  impeded  nasal  respira- 
tion, difficulty  in  nursing,  snuffling,  and  a  mucopurulent,  sometimes  bloody 
discharge.  In  severe  cases  necrosis  of  the  nasal  bones  may  occur,  followed 
by  characteristic  defonnity  of  the  face.  Involvement  of  the  Eustachian 
tubes  and  middle  ear  results  in  deafness.  Such  cases  constitute  one  of  the 
groups  of  deaf-mutes.  Cutaneous  lesions  appear  about  the  same  time. 
They  consist  of  a  certain  general  muddy  sallowness.  in  shai^j  contrast  to 
the  fresh  ros^'  skin  of  a  healthy  infant,  patchy  erythema  or  eczema,  or 
large,  irregular  coppery  patches  vrith  well-defined  borders.     These  erup- 
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tions  are  frequently  first  seen  upon  the  buttocks,  but  may  invade  other 
regions.  A  papular  syphilide  is  common.  Mucous  patches  develop  and 
are  highly  contagious.  The  secretion  from  these  lesions  usually  constitutes 
the  means  of  infection  in  wet-nurses  and  others.  Alopecia,  onychia, 
dactylitis  also  frequently  occur  as  the  case  goes  on.  A  general  adenopathy 
is  not  common,  but  the  lymph-nodes  in  relation  to  local  lesions  of  the  skin 
often  undergo  an  indolent  enlargement.  The  spleen  is  enlarged ;  the  liver 
less  constantly  and  to  a  less  extent.  The  large  relative  size  of  the  liver  in 
the  new-born  is  to  be  kept  in  mind. 

3.  Later  Symptoms. —  Children  suffering  from  congenital  syphilis 
may  regain  the  appearance  of  health  under  judicious  management.  Very 
frequently  they  remain  undersized  and  badly  nourished  and  look  pre- 
maturely old.  The  facies  and  cranial  development  are  very  often  char- 
acteristic. The  skull  is  frequently  asymmetrical,  the  forehead  prominent, . 
the  bridge  of  the  nose  in  some  eases  depressed,  the  lips  pouting,  with 
radiating  linear  scars,  especially  at  the  corners  of  the  mouth.  At  the 
second  dentition  and  at  puberty  the  symptoms  of  hereditary  syphilis  fre- 
quently reappear. 

Hutchinson  Teeth — Notched  Teeth. — The  upper  central  incisors  are 
peg-shaped,  shorter,  and  narrower  than  normal,  and  especially  narrower  at 
the  cutting  edge  than  at  the  neck.  The  enamel  is  usually  well  formed,  not 
pitted  and  thinned  as  after  prolonged  non-specific  sickness  in  infancy, 
and  there  is  at  the  cutting  edge  a  single  notch  of;  varying  depth  in  which 
the  enamel  is  deficient  and  the  dentin  exposed. 

Other  symptoms  are  interstitial  keratitis,  iritis,  deafness  of  laby- 
rinthine origin,  bone  lesions,  and,  in  particular,  a  gummatous  periostitis 
which  gradually  causes  marked  thickening  and  deformity  and  which  shows 
an  especial  tendency  to  affect  the  tibige.  The  nodes  of  late  hereditary 
syphilis  are  usually  symmetrical  and  are  sometimes  mistaken  for  rickets. 
They  may  first  appear  in  adolescence.  There  may  be  enlargement  of  the 
spleen  and  visceral  gummata. 

The  question  of  the  transmission  of  syphilis  to  the  third  generation 
remains  undecided. 

(c)  VISCERAL  SYPHILIS. 

1.  Syphilis  of  the  Central  Nervous  System  (see  Diseases  of  the 
Nervous  System). 

2.  Syphilis  of  the  Lung. — Pulmonary  syphilis  is  a  very  rare  condition. 
The  following  forms  are  described:  (a)  White  Pneumonia  of  the  Fo&tus. — 
The  process  may  involve  extensive  portions  of  a  lobe  or  an  entire  lung. 
The  affected  tissue  is  heavy,  airless,  and  of  a  grayish- white  color.  The 
alveoli  are  filled  with  desquamated  epithelium  and  their  walls  are  thick- 
ened and  infiltrated,  (b)  Gummata  irregularly  scattered  throughout  the 
lung,  especially  in  connection  with  the  bronchi  and  more  abundantly  about 
the  root  than  elsewhere.  There  is  an  associated  bronchopneumonia,  (c) 
Fibrous  interstitial  pneiimxmia  beginning  at  the  root  of  the  lung  and  extend- 
ing along  the  bronchi  and  vessels.  This  sclerotic  process  may  begin  in  the 
pleura    and   involve   the   connective-tissue   framework,    especially   in   the 


Fig.  2S16. — Ophthalmoplegia  externa  before  and  after  treatment 
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Fio.  2sic. — Hand  from  the  case  of  ophthalmoplegia  externa  represented  in  Fig.  281/)  before  and  after 
treatment. — .\tlas  of  Clinical  Medicine  (Dr.  Hyroni  Uramwell).     Hy  courtesy  of  the  author. 
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interlobar  tissue.  It  principally  allVcts  the  portions  of  the  liin{^  adjacent 
to  the  root.  It  is  encountered  in  individuals  with  a  syphilitic  history  or  in 
whom  there  are  other  tonus  of  visceral  .syi)hilis,  and  is  sometimes  associated 
with  ^'ummata.  As  in  other  forms  of  pulmonary  sclerosis,  bronchiectasis 
is  often  i)res('nt. 

Symptoms. —  The  clinical  manifestations  arc  those  of  pulmonary 
tuberculosis  or  i)ulnionaiy  sclerosis.  In  the  former  case  the  absence  of 
tubercle  bacilli  upon  repeated  examination,  and  the  absence  of  .sijms  of 
destructive  lesions,  as  elastic  tis.sue,  are  suggestive;  in  the  latter  the  signs 
of  chronic  interstitial  pneumonia  and  of  bronchiectasis  are  present.  The 
acute  .syphilitic  pneumonia  and  chronic  syphilitic  phthisis  of  French  authors 
are  not  generally  recognized  as  clinical  entities.  Other  signs  of  syphilis  are 
l»resent. 

3.  Syphilis  of  the  Liver. —  The  following  forms  are  described:  (a) 
Diffuse  iSijphilitic  Hepatitis. — This  is  common  in  congenital  syphilis.  The 
organ  is  large  and  tirm  and  shows  the  presence  of  minute  and  larger  gum- 
mata  and  extensive  connective-tissue  hyperplasia,  (b)  Gumnwta. — In  con- 
genital syphilis  gummata  of  various  sizes  may  occur  at  any  period.  In  the 
acquired  disease  they  are  usually  among  the  later  manifestations  of  the 
acute  process.  They  are  commonly  multiple  and  may  attain  the  size  of  an 
orange.  They  undergo  fibroid  changes  with  contraction  and  cause  remark- 
able deformities  of  the  organ :  in  rare  cases  softening  takes  place  ^-ith  the 
formation  of  one  or  more  fluctuating  tumors,  (c)  Syphilitic  Perihepatitis. 
— Glisson's  capsule  and  the  connective  tissue  along  the  portal  canals  are 
thickened.  Great  vein  obstruction  may  occur  when  the  connective-tissue 
proliferation  extends  along  the  large  venous  trunks,  (d)  Amyloid  Liver. — 
This  change  is  very  common  in  syphilis.  Gummata  may  be  present  or  a 
consecutive  diffuse  hepatitis  may  occur. 

Symptoms.  —  The  clinical  phenomena  are  by  no  means  constant. 
Congenital  syphilitic  hepatitis  can  scarcely  be  diagnosticated  %vith  preci- 
sion even  when  suspected.  The  organ  is  enlarged  and  firm.  There  may 
be  jaundice.  In  the  adult  the  sjTnptom-complex  of  atrophic  cirrhosis  is 
frequently  present.  The  s^Tnptoms  are  sallowness  or  slight  jaundice, 
digestive  disturbances,  loss  of  weight,  and  a.scites. 

Irregularity  in  the  outline  of  the  liver  dulness  occurs  in  many  of  the 
cases.  The  evolution  and  involution  of  gummata  cause  progressive  and 
retrogressive  deformities  of  the  liver  which  are  of  great  importance  in  diag- 
nosis. These  syphilitic  tumors  are  less  dense  in  consistence  than  the 
surrounding  tissue  in  hepatic  or  amyloid  disease,  and  can  in  some  cases 
be  differentiated  from  it  upon  palpation.  In  syphilitic  perihepatitis  an 
audible  and  palpable  friction  rub  may  sometimes  be  recognized ;  jaundice 
is  present  in  one-third  of  the  cases  and  may  be  intense.  Pains  in  the 
hepatic  region  occur  and  the  signs  of  ascites  and  of  splenic  enlargement  are 
by  no  means  rare.  In  amyloid  liver  the  sATnptoms  of  amyloid  disease  in 
other  organs  are  usually  present.  The  liver  is  enlarged,  smooth,  and  firm. 
Its  outline  may  be  irregular.  There  is  commonly  also  enlargement  of  the 
spleen.  Anaemia,  polyuria  with  albumin  and  casts,  and  a  tendency  to 
dropsy  are  present. 
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4.  Syphilis  of  the  Digestive  Tract. —  The  oesophagus  and  stomach  are 
very  rarely  involved.  Ulceration  of  the  small  intestine  is  likewise  uncom- 
mon. The  rectum  is  far  more  often  affected.  Rectal  syphilis  is  more 
common  in  v^^omen.  The  lesions  are  due  to  gummata  in  the  submucous 
tissue  above  the  internal  sphincter,  which  undergo  ulcerative  changes  which 
become  chronic  and  on  healing  cause  stenosis.  There  may  be  tenesmus, 
discharge  of  bloody  pus  with  the  stools,  and  pain  on  defecation.  Later  the 
symptoms  are  those  of  stenosis. 

5.  Syphilis  of  the  Circulatory  System.  —  The  Heart. — Except  in  the 
aortic  valve-system  valvular  lesions  are  infrequent.  Both  vegetations  and 
gummata  have,  however,  been  observed.  Mural  lesions  are  common.  They 
comprise  gummata,  fibroid  induration,  amyloid  degeneration,  and  endar- 
teritis obliterans.  Changes  in  the  blood-vessels  of  the  heart  occur  both 
in  the  congenital  and  the  acquired  disease.  Valvular  lesions  give  rise 
to  definite  murmurs.  Syphilis  of  the  myocardium  may  be  present  without 
symptoms;  those  characteristic  of  myocarditis  are  usual.  Sudden  death 
may  occur.  The  Stokes-Adams  phenomenon  may  be  symptomatic  of  syphili- 
tic disease  of  the  interventricular  septum.  Gummata  have  been  found 
post  mortem. 

The  Arteries. — ^There  are  two  forms  of  syphilitic  arteritis,  an  obliier- 
ating  endarteritis  which  is  not  distinctive,  and  a  gummatous  periarteritis 
which  involves  especially  the  smaller  arteries  of  the  brain  and  the  branches 
of  the  coronary  arteries,  and  is  specific.  Syphilitic  changes  in  the  arteries 
are  etiologically  related  to  arteriosclerosis  and  aneurism.  Syphilitic 
aortitis  is  most  common  in  the  later  stages  of  the  disease.  Its  usual  seat 
is  the  root  of  the  aorta.  The  clinical  manifestations  relate  to  insufficiency 
of  the  aortic  valves;  aneurism,  and  implication  of  the  coronary  valves. 
The  probability  of  its  occurrence  should  be  considered  early  in  the  course 
of  every  case  of  syphilis. 

Syphilis  of  the  cerebral  arteries  at  the  base  of  the  brain  may  lead  to 
partial  obliteration  with  softening  or  atrophy  or  to  the  development  of 
aneurismal  dilatation,  with  characteristic  phenomena — ^tumor  symptoms. 

6.  Syphilis  of  the  Kidneys. —  Gummata  and  amyloid  degeneration 
constitute  the  common  changes.  The  former  cannot  be  recognized  intra 
vitam;  the  latter  presents  the  usual  sjonptoms.  An  acute  syphilitic 
nephritis,  without  specific  characters,  has  been  described. 

7.  Syphilis  of  the  Testicles. — Gummata  in  the  substance  of  the  testis 
is  not  uncommon.  It  may  be  mistaken  for  tuberculosis.  It  is  usually 
painless  and  does  not  tend  to  invade  the  skin  or  to  undergo  softening  or 
suppuration.  An  interstitial  orchitis  may  develop  as  a  slowly  progressive 
affection  unattended  with  pain  and  resulting  in  induration  and  atrophy. 
One  testis  is  usually  affected  to  a  greater  extent  than  its  fellow. 

Diagnosis. — 1.  General  Diagnosis  of  Syphilis. — (a)  The  Primary  Le- 
sion,— The  surgeon  is  more  frequently  consulted  than  the  medical  man. 
In  a  suspicious  sore  the  following  points  are  of  importance:  a  history  of 
exposure  within  a  month  or  six  weeks;  induration;  movability;  sluggish 
ulceration;  scanty  secretion;  slight  painless  enlargement  of  the  inguinal 
glands.     These  traits  belong  equally  to  the  chancre  upon  the  genitalia  and 
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elso\\li('i-t'.  The  history  ol'  cxposui'c  ina\',  liowcvor,  l)o  in  dnfaiilt.  TIk^ 
patit-Mit.  may  j)r('l'('r  to  conceal  tlic  actual  fact  at  the  risk  ol"  his  I'utui-c  health 
as  well  as  his  character  for  veracity;  or  tiio  inoculation  may  have  occurred 
in  marital  intercourse  or  otherwise  by  non-genital  infection.  The  initial 
lesion  may  not  have  attracted  the  patient's  attention.  Tiiis  is  especially 
liable  to  occur  in  women.  In  man  the  lesion  is  sometimes  inconspi<-uous 
and  may  be  mistaken  for  preputial  herpes  or  an  abrasion;  or  it  may  be 
masked  by  coincident  chancroids,  or,  when  at  the  meatus  or  in  the  urethra, 
by  a  jjonorrluea,  or  finally  an  extraj^enital  chancre,  even  when  well  char- 
acterized, mny  fail  to  arouse  the  suspicion  of  the  practitioner  as  to  its  true 
nature.  There  is  only  one  diagnostic  rule,  namely,  to  preserve  a  guarded 
and  discreet  openness  of  mind  in  all  doubtful  cases  and  carefully  watch  for 
subsequent  developments.    A  negative  anamnesis  is  without  value. 

(b)  The  Secondary  Stage. — Consecutive  events  are  important. 
The  history  of  exposure,  especially  when  doubtful,  and  the  history  of  a 
subsequent  sore,  however  doubtful,  are  of  great  diagnostic  value.  Sore 
throat  and  roseola  are  usually  the  first  symptoms  which  attract  the  patient 's 
attention,  A  jiainful  erythematous  angina,  Avitli  tonsillar  ulceration  and 
mucous  patches,  with  a  symmetrical,  faint,  brownish-red  macular  rash 
upon  the  trunk,  and  painless  enlargement  of  the  inguinal,  suboccipital, 
and  epitrochleal  IjTiiph-nodes,  especially  when  associated  with  fever,  con- 
stitutes a  symptom-complex  upon  which  a  direct  diagnosis  may  be  made. 
Later  polymorphous  rashes,  corona  veneris,  alopecia,  irregular  fever,  and 
ana?mia  are  confirmatory. 

The  Wassermann  Test. — This  serum  test  requires  a  veiy  careful  technic 
and  is  exposed  to  many  sources  of  error.  It  therefore  should  only  be  under- 
taken by  trained  laboratory  w^orkers.  The  reliability  of  this  diag-nostic 
method  has  been  fully  established.  Wassermann  has  given  the  results  of 
3000  tests,  of  which  1010  were  upon  cases  surely  non-syphilitic  and  used  as 
controls.  In  1982  syphilitic  cases  about  90  per  cent,  gave  positive  results. 
In  cases  without  manifest  symptoms  at  the  time,  ''  latent  s'vphilitis, "  about 
50  per  cent,  gave  positive  reactions.  It  is,  however,  not  only  a  means  of 
diagnosis  but  it  is  also  a  therapeutic  guide.  In  the  course  of  treatment  a 
positive  reaction  may  be  absent  with  entire  latency  as  to  symptoms,  only  to 
reappear  again,  either  with  or  without  symptoms.  The  intensity  corresponds 
to  some  extent  to  the  activity  of  the  process.  A  positive  result  is  common 
in  cases  of  tabes  and  paresis.  Cholesteriiiized  antigen  appeal's  to  be  prefer- 
able to  the  alcoholic  extract  of  syphilitic  liver. 

Provocative  Test. — When  the  Wassermann  reaction  is  negative  in  a  sus- 
pected case  a  small  dose  of  salvarsan  is  given  and  in  a  short  time  the  Wasser- 
mann is  repeated.  The  theory  is  that  the  salvarsan  acting  upon  the  lesions 
causes  the  spirocha?tes  to  enter  the  circulation. 

Luetin  Test  (Nogaichi). — This  procedure  consists  in  the  superficial 
injection  into  the  skin  of  one  arm  of  a  suspension  of  Spirochceta  pallida  in 
pure  culture  and  devitalized  by  heat,  the  other  arm  being  similarly  treated 
by  an  uninoculated  control  medium.  Separate  syringes  are  used  for  the 
luetin  and  the  control.  The  amount  of  luetin  employed  for  a  single  test  is 
0.07  c.c.  A  positive  reaction  consists  in  the  appearance,  some  hours  later 
■   15 
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or  upon  the  following  day,  of  an  inflammatory  nodule  surrounded  by  a 
bright  red  areola  which  is  fully  developed  in  48  to  72  hours.  IMild  constitu- 
tional symptoms  may  occur.  Pustulation  sometimes  appears.  This  test 
is  of  use  in  tertiary  cases,  but  rarely  yields  a  positive  reaction  in  primary 
or  untreated  secondary  syphilis. 

(c)  The  Tertliey  Stage. — The  anamnesis  is  here  also  of  great  impor- 
tance. It  is  often  defective.  Sometimes  discretion  suggests  a  very  guarded 
investigation  of  the  past  history  of  the  patient.  Inquiry  should  be  made 
concerning  persistent  rashes  and  falling  of  the  hair.  Careful  inspection 
of  the  throat  and  skin  should  be  made  for  the  signs  of  past  lesions. 
Scars  in  the  groins  are  insufficient  evidence.  Suppurating  buboes  are 
usually  due  to  chancroids,  not  syphilis.  Slowly  progressive  ulcerating  lesions 
of  the  skin,  advancing  in  one  direction  and  healing  in  another — serpigin- 
ous— gumma  and  gummatous  ulceration,  perforation  of  the  nasal  septum, 
of  the  hard  or  soft  palate,  necrosis  of  the  nasal  ©r  cranial  bones,  the  signs 
of  iritis,  the  presence  of  nodes,  irregular  periosteal  thickening  or  exostosis, 
especially  upon  the  clavicles,  tibife,  or  bones  of  the  skull,  particularly  when 
two  or  more  of  them  are  associated,  constitute  diagnostic  data  of  final 
importance  in  the  direct  diagnosis.  But  these  lesions  are  often  wholly 
absent  and  the  sufferer  from  tertiary  syphilis,  and  particularly  the  sufferer 
from  nervous  syphilis,  may  be  entirely  free  from  the  gross  or  visible 
external  manifestations  of  the  disease.  In  many  eases  of  nervous  syphilis 
it  is  impossible  to  elicit  a  history  of  marked  secondary  signs. 

In  syphilis  of  the  cerebrospinal  system  the  cell  count  of  the  cerebro- 
spinal fluid,  an  increase  in  the  globulin  content  and  a  positive  Wassermann 
reaction  in  this  fluid  are  of  diagnostic  value  (see  Serolog>0- 

(d)  The  Fourth  or  Paraluetic  Stage. — Neurological  considerations, 
lumbar  puncture  vdth  positive  findings  in  the  cerebrospinal  fluid  and  a 
positive  Wassermann  reaction  of  this  fluid  dissipate  all  doubts  as  to  the 
diagnosis. 

The  Wassermann  reaction  is  of  the  highest  diagnostic  importance. 
It  is  positive  in  every  stage  of  syphilis  except  the  period  of  development 
of  the  chancre,  and  during  and  for  a  period  after  treatment  by  salvarsan 
or  other  efficient  measures.  There  are  few  exceptions  to  this  general  rule 
and  no  cases  can  be  regarded  as  cured  until  one  or  more  negative  reactions 
have  occurred  at  a  considerable  interval  after  treatment. 

2.  Diagnosis  of  Hereditary  Syphilis.— Repeated  miscarriages  are,  in 
connection  with  any  of  these  phenomena,  of  diagnostic  value.  The  efflo- 
rescence of  the  characteristic  rash  associated  with  snuffles,  mucous  patches, 

and  rhagades  within  tlie  first  three  months  justifies  the  direct  diagnosis. 
At  subsequent  periods  of  life  the  characteristic  facies,  infantile  develop- 
ment, symmetrical  nodes,  notched  teeth,  and  interstitial  keratitis  tell  their 
own  story  and  may  solve  the  problem  of  diagnosis  in  obscure  nervous  or 
visceral  disease. 

3.  Diagnosis  of  Visceral  Syphilis.  —  The  anamnesis  and  the  presence 
of  the  signs  of  former  lesions  are  of  primary  importance.  In  the  male 
careful  search  should  always  be  made  for  vestiges  of  the  primary  sore. 
It  is  to  be  remembered  that  the  manifestations  of  visceral  syphilis  are 
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usually  not  in  tliemselvcs  (lilVcrciit  from  those  of  lesions  due  to  other 
patholojrical  processes,  and  that  their  true  nature  can  be  recognized  only 
Uy  the  liistorA'  of  infection,  the  presence  and  association  of  characteristic 
external  phenomena,  tiie  therapeutic  test,  and  the  Wassennann  test. 

1.  Syphilis  of  the  Bruin  and  Cord  (sec  Diseases  of  the  Nervous  System). 

2.  Syphilis  of  the  Lung. — The  clinical  dia^mosis  of  this  rare  condiiion 
in  any  of  its  forms  can  seldom  he  made  with  precision.  Chronic  interstitial 
])neumonia  with  the  sijrns  of  bronchiectasis,  or  chronic  bronchopneumonia 
in  a  person  with  a  history  of  syphilis  or  presentinii:  well-characterized 
lesions  in  other  parts  of  his  body,  may  be  of  syphilitic  origin.  Tuber- 
culosis of  the  lungs  and  gummata  may  coexist. 

3.  Syphilis  of  the  Livrr. — The  dia-gnosis  is  most  important,  as  it  is 
essential  to  the  choice  of  treatment.  The  irregularly  enlarged  liver,  with 
soft  circumscribed  gummata,  may  suggest  cyst,  abscess,  or  malignant 
tumor,  lender  such  circumstances  an  unnecessary  surgical  operation  might 
i)e  performed.  A  history  of  infection,  collateral  lesions,  and  fair  general 
health  suggests  syphilis.  The  diagnosis  in  gummata  forming  large  con- 
glomerate tumor  masses  in  the  right  or  left  lobe  in  absence  of  collateral 
evidence  must  remain  obscure.  In  cirrhosis  and  perihepatitis  recovery 
under  specific  treatment  is  often  the  only  sign.  Irregularity  of  outline, 
which,  when  there  is  ascites,  can  only  be  detennined  after  paracentesis, 
is  veiy  suggestive.  Amyloid  disease  of  the  liver  is  commonly  associated 
with  similar  visceral  changes  elsewhere. 

4.  Syphilis  of  the  Digestive  Organs. — The  history  affords  presumptive 
evidence  in  disease  of  the  oesophagus.  Syphilis  of  the  stomach  cannot  be 
positively  diagnosticated.  The  chronic  course  of  sj^philis  of  the  rectum,, 
the  symptoms  of  gradual  stenosis  of  the  gut,  and  the  results  of  digital 
examination  by  which  a  firm  fibrous  annular  contraction  is  usually  felt. 
quite  unlike  the  irregular,  ragged  surface  of  ulcerating  cancer,  are  essential 
diagnostic  criteria. 

5.  The  clinical  diagnosis  of  syphilitic  disease  of  the  heart  and  arteries 
must  be  a  provisional  one.  Cardiovascular  changes,  in  no  respect  differ- 
ing in  symptomatology  from  those  occurring  in  syphilitic  subjects,  are 
often  due  to  other  causes. 

6.  The  diagnosis  of  renal  syphilis  cannot  be  made  during  life.  Kecent 
syphilitic  infection,  rapid  development  of  renal  symptoms,  a  high  grade 
of  albuminuria  and  marked  oedema  are  suggestive.  The  urinarA^  sediment 
should  be  examined  for  spirocha^tes. 

7.  Syphilis  of  the  Testes. — The  recognition  of  S'vphilis  in  these  organs 
may  be  of  great  importance  in  obscure  Ansceral  disease.  Syphilis,  tuber- 
culosis, and  cancer  are  to  be  dift'erentiated.  Gummata  involve  the  body  of 
the  testicle  and  give  rise  to  irregular  conglomerated  masses,  unattended 
with  pain  and  showing  no  tendency  to  invade  the  skin  or  undergo  soften- 
ing. Tubercle  more  commonly  affects  the  epididymis  and  is  often  associ- 
ated with  the  signs  of  tuberculous  disease  elsewhere.  ]\ralignant  disease 
runs  a  more  rapid  course,  is  attended  with  pain,  and  tends  to  involve  the 
skin  and  undergo  ulceration. 
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Therapeutic  Diagnosis. — Treatment  by  salvarsan  reinforced  by  mercury 
and  the  iodides  under  suitable  conditions  will  frequently  cause  the  disap- 
pearance of  symptoms.  Intermittent  courses  of  treatment,  repeated  during 
long  periods  of  time,  usually  prevent  the  recurrence  of  symptoms,  arrest 
the  tendency  to  abortion,  and  may  be  followed  by  the  birth  of  healthy 
children  in  whom  neither  the  early  nor  the  late  manifestations  of  syphilis 
occur.     Obscure  skin  eruptions  fade  if  of  syphilitic  origin. 

With  reference  to  visceral  syphilis  the  following  facts  are  important: 
The  symptoms  of  nervous  syphilis  may,  in  early  cases,  disappear  after  the 
use  of  antisyphilitic  remedies ;  in  pulmonary  syphilis  the  results  are  incon- 
clusive; syphilis  of  the  liver  in  certain  of  its  forms  is  amenable  to  treat- 
ment and  in  some  case  the  improvement  is  rapid  and  permanent;  syphilis 
of  the  heart  and  arteriesi  shows  retardation  rather  than  cure  and  here  the 
therapeutic  test  is  useless.  The  symptoms  of  the  secondary  stage  yield 
promptly,  while  in  the  tertiary  stage  the  gummatous  lesions  yield  more 
or  less  gradually  and  the  sclerotic  lesions  are  but  slightly  if  at  all  influenced. 
Parasyphilitic  diseases  are  sometimes  benefited  by  antisyphilitic  treatment. 
Finally  there  are  rare  cases  of  acute  malignant  syphilis  which  run  a  rapidly 
fatal  course  wholly  uninfluenced  by  treatment. 

Prognosis. — Under  early,  systematic  treatment,  repeated  from  time 
to  time  in  courses  of  proper  duration  for  a  period  of  three  or  four  years, 
an  apparent  cure  is,  in  the  majority  of  cases,  established  and  maintained. 

XXXIII.    GONORRHOEA. 

Definition. — ^-A  contagious  catarrhal  inflammation  of  the  genital 
mucous  membrane,  chiefly  propagated  by  impure  sexual  intercourse,  and 
due  to  the  gonococcus  of  Neisser. 

Etiology. —  This  organism  is  a  cofi^ee  bean  or  biscuit  shaped  coccus 
occurring  free  and  in  pairs  as  diplococci  in  the  protoplasm  of  the  leucocytes 

in  gonorrhoeal  inflammation.  It  is 
present  in  the  pus  of  gonorrhoea^ 
urethritis  and  conjunctivitis  and  the 
exudate  of  gonorrhoeal  endocarditis  and 
arthritis.  In  smears  stained  with  alka- 
line methylene  blue  the  organisms  are 
usually  intracellular.  It  is  Gram  nega- 
tive. 

This  wide-spread  venereal  infec- 
tion is  scarcely  inferior  in  importance 
to  syphilis.  In  truth,  when  we  take 
into  consideration  the  facts  that  syphilis 
is  much  less  virulent  than  formerly  in 
its  early  and  late  constitutional  effects, 
and  that  it  gives  rise  to  symptoms  which 
compel  the  most  ignorant  and  inex- 
perienced to  seek  professional  advice  at  a  period  when  it  is  still  amenable 
to  treatment,  and  that  gonorrhoea,  while  retaining  all  its  capacity  for 
immediate  and  late  harmfulness,  is  too  often  regarded  as  a  trifling  local 


Fig.  282. — Spread  of  pus  containing  gonococci. 
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disorder,  the  very  existoiicc  of  which  nuiy  1)0  unsuspected  l)y  the  fciiiule 
patient,  we  may  even  question  whether  gonorrhoea  is  not  the  more  serious 
disease  of  tlie  two. 

The  unmorrhti'al  iiit'cction  may  limit  itself  to  the  mucous  membrane 
of  the  genitalia — (1)  the  })rimary  local  infection;  it  may  invade  the  genito- 
urinary organs  by  direct  continuity  of  structure — (2)  secondary  local 
infection ;  or  finally,  it  may  be  swept  into  the  blood  stream  and  give  rise 
to  (3)  eonstitutional  infection. 

"With  reference  to  the  spread  of  the  infection  in  the  genito-urinary  tract, 
it  is  a  question  of  extent.  Every  case  in  the  male  is  at  first  an  infection  of 
the  anterior  nrethra.  AYith  reference  to  systemic  effects,  it  is  a  question  of 
degree;  any  case  is  liable  to  systemic  disturbance,  and  malaise,  feverishness, 
head  and  back  pains,  and  other  symptoms  of  constitutional  infection  are 
often  present  at  the  onset  or  later  in  the  course  of  the  attack.  The  fever 
associated  with  the  initial  symptoms  is  due  to  the  absorption  of  toxins. 

The  Primary  Local  Infection. — The  gonococcus  may  persist  in  a  slight 
urethral  discharge  capable  of  giving  rise  to  the  disease  for  long  periods  after 
the  patient  has  thought  himself  cured;  thus  innocent  women  frequently 
become  infected  upon  marriage.  It  is  also  to  be  remembered  that  the  exist- 
ence of  a  urethral  stricture  bears  a  causal  relation  to  cystitis,  pyelitis,  per- 
sistent rhaehialgia,  lassitude,  general  disability,  and  neurasthenia,  and  in 
acute  disease  it  may  be  the  cause  of  urinary^  retention.  The  ocular  infec- 
tions— ophthalmia  neonatonim  and-  gonorrluBal  conjunctivitis — are  ex- 
tremely dangerous  and  if  neglected  frequently  lead  to  loss  of  sight. 

SviiPTOMS  OF  GoxoRRHCEA  IN  THE  M.vLE. — The  period  of  incubation  is 
from  one  to  three  days ;  in  mild  cases  it  may  be  longer.  The  attack  begins 
with  a  burning  sensation  at  the  meatus  with  redness  and  swelling,  soon 
followed  by  pain,  micturition  and  a  mucous  discharge,  which  soon  becomes 
purulent  and  abundant  and  contains  gonoeocci.  Flocculi  and  shreds  are  seen 
in  the  urine.  In  many  cases  painful  nocturnal  erections  occur — chordee. 
The  duration  of  untreated  cases  varies  from  three  or  four  to  several  weeks. 
In  chronic  eases  the  discharge  gradually  becomes  thin  and  scanty — gleet, 
goutfe  militaire.  "When  the  inflammatory  process  invades  the  posterior 
urethra,  pain  and  tenderness  in  the  perineum,  tenesmus,  frequent  micturition, 
and  often  blood  at  the  close  of  the  act  as  determined  by  the  three  glass 
test  (q.  V.)  are  present.  INEarnage  should  be  forbidden  until  ur-cthral  shreds 
composed  of  piLs  cells,  and  gonoeocci  in  smears  of  the  urethral  secretion  have 
failed  to  be  present  for  a  period  of  several  months. 

GoNORRHCEA  IN  THE  Female. — The  discasc  may  be  acute  or  chronic. 
The  acute  stage  may  pass  unnoticed  or  be  Avholly  absent.  ^len  apparently 
free  from  gonorrhcea  frequently  transmit  it  to  their  wives.  Prostitutes 
are  as  a  rule  infected.  The  sites  of  primary'  infection  are  in  order  of 
frequency  the  urethra,  cer\'ix  uteri,  vulva  and  vagina,  the  "^mlvovaginal 
glands  with  retention  cysts  or  abscess-formation.  In  ascending  gonorrhoea 
the  endometrium,  the  tubes  and  ovaries,  and  in  rare  cases  the  peritoneum 
are  involved.  The  symptoms  vary  greatly  in  intensity.  They  may  be 
trifling  or  consist  of  intense  burning  sensations  in  the  external  genitalia 
and  vagina,   painful  micturition,   tenesmus   and   an.  abundant,   yellowish 
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discharge.  The  viilva  in  severe  cases  is  swollen,  red,  tender  and  from 
the  orifice  of  the  urethra  there  may  be  expressed  a  drop  or  two  of  pus 
containing  gonococci.  Infection  of  the  adnexa  is  usually  attended  wich 
pelvic  pain,  local  thickenings,  abscess  formation  and  sterility  and  often 
renders  surgical  operation  imperative. 

OphtJialmia  Neonatorum. — Infection  of  the  child's  eyes  may  occur 
during  labor.  The  free  use  of  a  one  per  cent,  solution  of  silver  nitrate 
or  a  twenty  per  cent,  solution  of  argyrol  may  prevent  intense  and  destructive 
gonorrhoeal  conjunctivitis. 

Secondary  Local  Infection.- — The  gTadual  extension  of  the  specific 
inflammation  from  the  mucous  membrane  primarily  involved  gives  rise,  in 
the  male,  to  posterior  urethritis,  epididymitis,  prostatitis,  periurethral 
abscess ;  in  the  female  to  abscess  of  the  vulvovaginal  glands,  metritis,  sal- 
pingitis, inflammation  of  the  ovary,  and,  in  rare  cases,  to  acute  peritonitis ; 
in  both  sexes  to  cystitis  and  pyelitis,  usually  mixed  infections. 

Constitutional  Gonorrhoeal  Infection. —  Gonorrhceal  Sepsis — Septi- 
copyemia.— The  presence  of  the  gonococcus  in  the  blood  has  been  demon- 
strated. There  are  cases  of  rapidly  fatal  general  infection,  usually 
associated  with  suppurative  lesions  in  the  urinary  tract.  The  symptoms 
are  chill,  high  temperature  of  irregTilar  range,  profuse  sweats,  muttering 
delirium,  and  stupor  deepening  to  coma. 

Cardiac  and  Articular  Localizations. — Gonorrhceal  Endocar- 
ditis.— This  localization  is  of  frequent  occurrence  in  gonococcus  septicaemia. 
Gonococci  have  been  isolated  from  the  blood  during  life,  and  the  vegeta- 
tions upon  the  valves  after  death.  The  endocarditis  is  often  of  the  malig- 
nant type.  In  a  majority  of  the  cases  the  endocarditis  has  followed  an 
arthritis,  but  it  may  occur  in  the  absence  of  the  joint  affection  or  the 
latter  may  follow  it.  Pericarditis  may  occur,  and  an  acute  gonorrhoeal 
myocarditis  has  been  observed. 

Gonorrhceal  Arthritis. — The  designation  gonorrhoeal  rheumatism  is 
erroneous  and  misleading  and  should  be  abandoned.  This  localization  has 
been  observed  in  infants  in  connection  with  ophthalmia  neonatorum  and 
in  young  children  in  whom  gonorrhoea  is  common  as  the  result  of  accidental 
infection  by  towels  or  clothing,  or  of  vicious  practices.  It  is  most  common 
between  twenty  and  thirty.  Males  suffer  from  the  joint  affection  more 
frequently  than  females.  It  may  occur  at  any  time  during  the  course  of 
the  urethral  discharge.  Most  commonly  the  arthritis  begins  during  the 
acute  stage  and  is  followed  by  a  subsidence  of  the  discharge,  which  is, 
however,  usually  only  temporary.  It  may  occur  after  discharge  has  greatly 
diminished  or  not  for  several  weeks  after  the  beginning  of  the  attack. 
A  single  joint  may  be  affected;  more  commonly  two  or  even  three  are 
involved.  Polyarthritis  is  rare  and  the  migratory  form  characteristic  of 
acute  rheumatism  does  not  occur.  The  joints  remain  inflamed  and  only 
slowly  get  well.  The  ankles,  knees,  and  wrists  are  especially  liable  to  gonor- 
rhceal inflammation  and  the  temporomaxillary,  sternoclavicular,  vertebral, 
and  sacro-iliac  articulations  are  frequently  attacked.  The  inflammation 
is  endo-  and  periarticular.  In  the  latter  case  the  exudate  sometimes  extends 
along  the  sheaths  of  the  tendons.  The  effusion  into  the  joints  is  that  of  a 
serous  synovitis.     It  may  be  seropurulent.     The  gonococcus  may  be  iso- 
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lated  from  tho  ondo-  and  tho  poriarticular  exudates.  In  some  cases  the 
results  arc  ncfiiativc.      Mixed  infections— stapliyloeoeci,  stref)toe()cci — occur. 

(Jonorriueal  arthritis  tends  to  become  chnjiiic.  l{ehipses  are  frequent; 
disorganization  or  (hsabMng  ankylosis  may  result.  Among  the  complications 
are  iritis,  endocarditis,  pericarditis,  and  pleurisy. 

Diagnosis. — Direct. — The  anamnesis  is  most  important.  The  exist- 
once  of  a  nuicopuriilent  iiretiiral  discjiarge  is  not  positively  conclusive.  A 
young  jK'i-son  sutTering  from  gonorrluea  may  also  contract  rheumatic  fever. 
In  doubtful  or  obscure  cases  the  complement-fixation  test  must  be  employed. 
In  the  female  a  vaginal  discharge  should  be  examined  for  gonococci.  Clinic- 
ally, a  limited  number  of  joints  involved,  the  persistence  of  the  inflammation 
without  migration,  the  association  of  endocarditis  of  the  malignant  form, 
and  implication  of  the  temporomaxillary,  sternoclavicular,  or  vertebral 
articulations  are  of  diagnostic  value. 

Differentia  I,. — Rheumatic  Fever. — The  evanescent — migratory — char- 
acter of  the  arthritis,  the  number  of  joints  involved, — polyarthritis, — the 
frequent  rapid  and  complete  resolution  of  the  inflammation,  a  hi.story  of 
exposure  to  cold  or  wet,  of  previous  attacks,  of  heredity,  and  the  com- 
monly lower  intensity  of  an  endocarditis,  when  present,  are  in  favor 
of  rheumatic  fever.  Pywmic  or  Septic  Arthritis. — The  presence  of  a  sup- 
purative focus,  caries,  osteomyelitis  with  toxsemic  phenomena,  as  irregular 
chills,  high  fever  of  irregular  remittent  or  intermittent  type,  profuse  sweat- 
ing, rapidly  developing  anaemia,  the  implication  of  a  single  joint  or,  at  most, 
two  or  three,  and  the  evidences  of  large  intra-articular  effusion,  are  in 
favor  of  septic  arthritis.  Gout. — If  the  patient  be  a  middle-aged  male, 
energetic  and  self-indulgent,  the  attack  be  sudden,  the  great  toe,  ankle, 
knee,  or  wrist  involved,  the  swelling  tense,  the  surface  livid  and  glossy, 
and  tophi  be  present  around  the  small  joints  or  in  the  helix  of  the  ear,  a 
diagnosis  of  gout  may  safely  be  made.  I  have  seen  a  calculus  impacted 
in  the  urethra  cause  a  free  purulent  discharge,  followed  by  an  attack  of 
gout.  Arthritis  Deformans. — There  are  cases  in  which,  for  a  time,  the  joint 
affection,  whether  arthralgic,  polyarthritic,  or  monarthritic,  cannot  be  dis- 
tinguished at  the  time  of  acute  exacerbations  from  gonorrhceal  arthritis. 
No  question  arises  in  regard  to  the  differential  diagnosis  except  in  cases  of 
recent  or  chronic  urethritis  in  the  male  or  leucorrhoea  in  the  female. 

Prognosis. — Gonorrhceal  infection  in  its  S3'stemic  form  is  always  a 
serious  matter.  The  virulent  septic  cases  prove  fatal  in  a  few  days  or  a 
week  or  two;  the  endocarditis  frequently  assumes  the  malignant  type; 
the  arthritis  is  commonly  rebellious  to  treatment  and  not  rarely  is  followed 
by  lasting,  even  permanent  disability.    Salicin  and  the  salicylates  are  useless. 

XXXIV.  EPHEMERAL  FEVER— FEBRICULA-SIMPLE 
CONTINUED   FEVER. 

Definition. — Fever  of  short  duration,  occurring  in  the  absence  of  defi- 
nite lesions  or  known  specific  cause,  and  characterized  by  elevation  of 
temperature  and  the  derangements  of  function  which  commonly  attend  it. 
Fever  la.sting  twenty-four  or  forty-eight  hours  and  ceasing  completely  is 
designated  ephemeral  fever;  an  attack  of  three  or  four  days'  duration. 
febricula;   and  one  lasting  a  week  or  more,  simple  continued  fever. 
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Etiology. — Children  and  neurotic  individuals  are  more  liable  to 
transient  febrile  attacks  than  others — a  fact  due  to  the  instability  of  the 
heat-regulating  mechanism.  Several  groups  of  cases  are  described:  (a,) 
symptomatic,    (b)  toxic,  and  (c)  infectious. 

(a)  In  many  cases  the  fever  is  doubtless  due  to  unrecognized  local 
lesions,  as  in  angina  tonsillaris  or  catarrhal  bronchitis  of  the  larger  tubes, 
with  little  or  no  cough  and  no  rales;  or  to  slight  injury  such  as  results  from 
a  fall  upon  the  head. 

(b)  Among  the  toxic  cases  are  those  which  arise  from  indigestion  or 
gastro-intestinal  catarrh  with  the  absorption  of  fever-producing  substances. 
The  fever  sometimes  follows  prolonged  mental  or  physical  effort,  exposure 
to  damp  and  cold  without  definite  lesions,  exposure  to  the  sun  but  not  to 
a  degree  sufficient  to  cause  thermic  fever,  and  the  inhalation  of  the  con- 
centrated emanations  from  decomposing  organic  matter.  There  are 
instances  in  which  a  number  of  persons  have  been  at  the  same  time  taken 
ill,  v/ith  nausea,  vomiting,  fever,  and,  in  some  instances,  collapse  symptoms 
after  being  present  at  a  very  offensive  post-mortem  examination  or  the 
opening  of  an  obstructed  sewer  or  of  a  mortuary  vault. 

(c)  Mild  or  abortive  cases  of  the  infectious  diseases  have  been  regarded 
as  febricula.  Stille  called  attention  to  the  occurrence  of  cases  of  cerebro- 
spinal fever  so  mild  that  they  can  "  only  be  recognized  by  the  lurid  light  of 
the  epidemic."  The  true  nature  of  the  mildest  form  of  enteric  fever — 
typhus  levissimus — may  be  readily  overlooked,  and  there  are  cases  of  scarlet 
fever,  measles,  and  rheumatic  fever  without  distinctive  symptoms  beyond 
a  transient  fever  for  two  or  three  days — larval  cases  of  the  infectious  diseases. 
In  view  of  these  facts,  it  is  evident  that  the  more  closely  the  cases  of 
transient  fever  without  obvious  symptoms  are  studied,  the  fewer  will  be 
encountered  that  are  really  neither  symptomatic  nor  specific,  and  there  is  a 
tendency  to  do  away  with  this  group  of  fevers  altogether  as  a  nosological 
entity.  On  the  other  hand,  every  practitioner  occasionally  encounters  cases 
for  which  no  other  place  in  the  classification  of  diseases  can  be  found. 

Symptoms. — The  onset  is  usually  abrupt;  exceptionally  gradual  with 
lassitude  and  languor.  The  usual  symptoms  of  febrile  infection  are  present. 
In  rare  instances,  especially  in  children,  there  may  be  chilliness  or  a  con- 
vulsion. Defervescence  takes  place  by  crisis  between  the  second  and  the 
fourth  days;  if  later,  usually  by  rapid  lysis. 

A  direct  diagnosis  may  be  made  from  the  abrupt  onset  of  the  fever, 
its  short  course  and  the  critical  termination  in  the  absence  of  local  lesions  and 
cutaneous  rashes.    The  prognosis  is  invariably  and  essentially  favorable. 

XXXV.  ROCKY  MOUNTAIN  SPOTTED  FEVER. 

Tick  Fever. 

Definition. — An  acute  infectious  endemic  disease,  prevalent  in  the 
northwestern  mountainous  regions  of  the  United  States,  and  due  to  the 
bite  of  a  tick.  It  is  characterized  by  the  gradual  onset  of  symptoms  com- 
mon in  the  acute  infections^  a  papular  or  petechial  eruption,  and  an  irregular 
fever  of  variable  duration  terminating  by  lysis. 
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Tills  (lis(>as(>,  Ion;:;  known  under  (lcsiji;ii:itions  sucli  as  ''  mountain  fever,  " 
"black  fovcM",  "  ami  "spotted  fever,"  has  recently  Ixcn  made  the  subject 
of  scientific  inv(>sti^ation  under  tlu^  auspices  of  tlu;  Montana  State  lioard 
of  ll(>allh  (1!H)2),  the  Public  Health  and  Marine  Hospital  Servic(!  (1903), 
and  the  American  Medical  Association  (l!)()(j  \\H)7),  and  is  now  icco^- 
ni/ed  as  a  nosological  entity. 

Etiolojry. — Predisposing  Influences. — Certain  districts  in  the  Rocky 
Mountains  are  the  exclusive  regions  in  which  the  disease  occurs.  The  ^reat 
majority  of  the  reported  cases  have  l)(>eu  observed  in  Ai)i-il,  May,  and  June 
A  few  have  occurred  in  March  and  July.  Xo  period  of  life  affords  exemp- 
tion. The  disease  has  been  noted  as  early  as  the  second  and  as  late  as  the 
seventy-fourth  year.  Ranchmen,  lumbermen,  engineers,  and  prospectors 
have  supi">licd  the  greater  number  of  cases. 

ExciTiNt:  Cause. — Despite  various  hypotheses,  the  infecting  organism 
has  not  yet  been  demonstrated.  It  is  inoculated  by  the  bite  of  a  tick — 
Dermacentor  andcrsoni.  Tick  fever  may  be  caused  in  monkeys  and  guinea- 
pigs  by  the  inoculation  of  the  defibrinated  blood  of  human  beings  suffer- 
ing from  the  disease.  Some  observers  have  attributed  the  disease  to  the 
inoculation  of  the  infecting  principle  by  mosquitoes. 

Symptoms. — The  average  duration  of  the  period  of  incubation  appears 
to  be  about  seven  daj's.  The  onset  is  attended  by  nausea  and  vomiting, 
muscular  pains,  malaise,  headache,  and  epistaxis,  chilliness  or  i  distinct 
chill.  The  temperature  rises  abruptly  to  103°-104°  F.  (39.5°-40°  C.)  and 
its  range  may  be  subcontinuous  or  intermittent.  At  the  expiration  of  from 
si.xteen  to  twenty  days  defervescence  takes  place,  followed  by  subnormal 
temperatures  for  a  few  days.  In  fatal  cases  the  temperature  usually 
remains  high,  but  a  preagonistic  fall  sometimes  occurs.  The  eruption  shows 
itself  about  the  third  or  fifth  day,  first  appearing  upon  the  ankles,  wrists, 
and  forehead,  and  graduall}^  spreading  over  the  whole  body.  It  remains, 
however,  more  abundant  upon  the  extremities  than  upon  the  trunk.  It 
is  at  first  maculopapular  and  disappears  upon  pressure.  In  the  course  of 
a  few  days  it  becomes  more  distinctly  papular  and  does  not  disappear  upon 
pressure  or  when  the  skin  is  made  tense.  Many  of  the  spots  become  petechial 
and  in  the  severer  cases  more  or  less  extensive  ecchjmiosis  occurs.  The 
intervening  skin  is  congested,  slightly  cyanotic,  and  jaundiced.  In  favor- 
able cases  the  eruption  fades  with  the  defervescence  and  its  disappearance 
is  followed  by  desquamation.  Gangrene  of  the  penis  or  scrotum  or  of 
the  toes  has  been  reported.  In  mild  cases  the  rash  may  not  appear. 
Gastro-intestinal  symptoms  are  prominent.  The  liver  and  spleen  are 
enlarged.  The  urine  is  diminished  in  volume,  of  high  color  and  specific 
gravity,  and  contains  albumin  and  casts  of  all  kinds.  The.  blood 
shows  a  moderate  secondary'  ana}mia  and  in  some  cases  a  moderate 
leucocytosis — 13,000. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  endemic  occurrence 
of  a  disease  having  the  above  symptom-complex  in  particular-  localities 
and  at  certain  seasons  of  the  year,  a  history  of  tick  or  mosquito  bites, 
sudden  onset,  chilliness  or  high  continued  or  intermittent  fever,  the  appear- 
ance of  the  maculopapular  eruption  upon  the  third,  fourth,  or  fifth  day, 
petechise,  eechymosis,  and  defervescence  follow^ed  by  desquamation. 
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Prognosis. — Eocky  ^Mountain  spotted  fever  is  a  very  fatal  disease. 
According  to  several  observers  the  mortality  varies  from  70  to  90  per  cent. 
In  some  seasons  the  cases  are  mild  and  most  of  them  have  terminated  in 
recovery.  Among  the  phenomena  which  in  individual  cases  render  the 
outlook  especially  unfavorable  are  deep  jaundice,  extensive  hemorrhage 
into  the  skin,  delirium,  and  exhaustion. 

xxx\t:.  icterus  infectiosus. 

Weil's  Disease;  Acute  Fehrile  Icterus. 

Definition. — An  acute  infectious  disease  characterized  by  sudden 
onset  with  chill,  followed  by  high  fever  and  jaundice. 

Etiology. — Predisposing  Influences. — The  clinical  picture  suggests 
the  severer  cases  of  catarrhal  jaundice  and  various  febrile  forms  of  gastro- 
intestinal disease  that  may  run  their  course  with  or  without  jaundice. 
It  corresponds  very  closely  to  the  disease  observed  by  Griesinger  in  Cairo, 
and  Kartulis  in  Alexandria,  and  described  under  the  designation  hilious 
iyphoid  or  typhus  hUiosus.  Many  eases  reported  as  Weil's  disease  clearly 
do  not  belong  to  that  category,  such  as  santonin  poisoning,  septicemia, 
abortive  enteric  fever,  and  the  so-called  hepatic  form  of  enteric  fever. 
The  view  that  AYeil's  disease  is  a  form  of  rheumatic  fever  complicated  by 
a  resorption  icterus  is  not  generally  accepted.  Some  etiological  considera- 
tions support  the  assumption  that  the  disease  is  the  manifestation  of  a 
specific  infectious  process.  Among  these  are  the  following :  The  cases 
which  correspond  to  Weil's  description  usually  occur  sporadically,  but  not 
rarely  they  appear  in  groups  in  circumscribed  localities,  and  during  the 
hot  season.  Males  are  more  affected  than  females — 90  per  cent.  Cer-tain 
occupations  exert  a  predisposing  influence,  butchers,  tanners,  and  laborers 
in  sewers  being  especially  liable  to  the  disease.  It  has  been  attributed  to 
the  drinking  of  contaminated  water,  and  epidemics,  especially  among 
soldiers,  have  been  ascribed  to  the  swallowing  of  such  water  during  bath- 
ing. The  disease  is  most  frequent  between  the  twenty-fifth  and  the  fortieth 
years  of  life.    It  is  uncommon  in  childhood,  and  rare  after  fifty. 

Exciting  Cause. — The  recent  work  of  Japanese  investigators  has 
demonstrated  the  fact  that  Weil's  disease  is  a  Spirochcetosis.  The  infecting 
organism  is  <S^.  icterohemorrhagica  and  the  carrier  the  rat. 

Symptoms. — -  The  attack  begins  abruptly,  usually  without  prodromes 
and  often  with  a  chill.  Headache,  vertigo,  pains  in  the  back  and  limbs  occur. 
There  is  great  lassitude.  The  temperature  rises  rapidly  to  104°  F.  (40°  C.) 
or  higher,  and  is  remittent  in  type.  It  lasts  from  eight  to  fourteen  days. 
There  are  recurrences  of  the  fever,  and  in  a  considerable  proportion  of  the 
cases  relapses  occur.  Stupor  and  delirium  occur,  and  the  resemblance  of 
some  of  the  cases  to  enteric  fever  may  be  striking — a  resemblance  increased 
by  the  early  development  of  splenic  enlargement.  Jaundice  makes  its 
appearance  between  the  third  and  fifth  days  and  is  of  variable  intensity, 
being  in  a  considerable  proportion  of  the  cases  deep  and  attended  by 
clay-colored  stools.  The  liver  is  increased  in  size  and  tender  upon  pressure. 
The  urine  is  commonly  albuminous,  with  hyaline  and  epithelial  easts,  and 
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sometimes  contains  rod  hlood-c-orpuscles.  IIa'iii:itiiii;i  is  not  very  uncom- 
ninii.  In  the  fatal  cases  deep  stupor,  delirium,  ami  c(jma  precede  ileutii. 
Tiiere  is  rapid  wastinj:;  during  the  attack.  Muscular  pains  persist  after  the 
defervescence  and  are  among  the  last  symptoms  to  disappear.  Angina 
tonsillaris^  is  occasionally  an  early  complication.  IIeri)es  facialis  and  other 
cutaneous  lesions,  as  erythema  and  hemorrhage  into  the  sUin,  have  been 
observed.  A  group  of  the  graver  cases  are  hemorrhagic.  Parotid  bubo 
is  a  rare  complication.  The  tluration  of  the  attack  varies  from  two  to  four 
weeks,  and  the  convalescence  is  slow. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  occurrence  of  jaundice 
with  the  s\-mj)toms  of  an  acute  severe  infection,  quite  uidike  ordinary 
catarrhal  icterus  on  the  one  hand,  and  without  the  phenomena  of  the  specific 
infections  on  the  other.  The  age,  sex,  and  occupation  of  the  patient  are  to 
be  considered.  It  is  proljable  that  some  of  the  local  epidemics  reported  as 
eatarrlud  jaundice  of  severe  type  have  been  outl)reaks  of  Weil's  disease. 

Prognosis. — The  death-rate  is  low,  most  of  the  cases  terminating  in 
recovery. 

XXXVII.  GLANDULAR  FE\^ER. 

Definition. — An  infectious  disease  of  children,  characterized  by  sud- 
den onset,  erythematous  angina,  enlargement  of  the  tonsils,  high  fever  of 
short  duration,  and  swelling  and  tenderness  of  the  lymph-nodes  of  the 
neck,  particularly  those  along  the  posterior  border  of  the  sternocleido- 
mastoid muscles. 

Etiology. — Predisposing  Influences. — Certain  individuals,  particu- 
larly in  childhood,  exhibit  a  peculiar  irritability  of  the  superficial  lymphatic 
glands,  some  of  which  become  enlarged  and  painful  in  almost  any  disease, 
however  trifling.  Enlargement  of  the  lymph-nodes  is  characteristic  of 
measles,  rotheln,  tuberculosis,  syphilis,  and  many  other  diseases,  and,  when 
acute,  is  commonly  attended  with  some  degree  of  fever.  Glandular  fever — 
Drusenjieber  of  Pfeiffer — is  a  definite  nosological  entity,  the  predisposing 
influences  to  which,  except  that  it  is  almost  exclusively  a  disease  of  child- 
hood, are  wholly  unknown.     It  occurs  sporadically  and  in  epidemics. 

The  EXCITING  CAUSE  has  not  yet  been  determined. 

Symptoms. — The  onset  is  sudden,  with  a  rise  of  temperature  to  101°- 
103°  F.  (.3S.o°-.39.5°  C).  There  is  pain  on  moving  the  head  and  neck, 
together  with  nausea,  vomiting,  and  abdominal  pain.  The  angina  is  not  as 
a  rule  intense  nor  of  long  duration.  The  adenopathy  shows  itself  upon  the 
second  or  third  day,  the  glands  becoming  enlarged  in  varying  degree  to 
the  size  of  a  walnut,  painful  and  tender  to  the  touch.  There  is  slight  peri- 
glandular a?dema,  but  no  general  swelling  or  redness,  and  but  little  diffi- 
culty in  swallowing.  In  a  limited  proportion  of  the  cases  substernal 
uneasiness  and  an  unproductive,  paroxysmal  cough  are  the  signs  of  impli- 
cation of  the  tracheal  and  peribronchial  glands.  The  axillary,  inguinal, 
and  mesenteric  glands  are  sometimes  involved.  The  fever  is  of  short  dura- 
tion but  the  enlarged  glands  only  slowly  undergo  involution.  Suppuration 
has  been  noted. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  presence  of  the  foregoing 
symptom-complex.      The  differential  diagnosis  must  be  made  by  exclusion. 
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Prognosis. — Recovery  is  the  rule.  The  occurrence  of  suppuration  in 
some  of  the  affected  glands,  otitis  media,  retropharyngeal  abscess,  and 
severe,  even  hemorrhagic  nephritis  may  protract  the  illness  or  cause  it 
to  terminate  in  death;   but  these  accidents  are  infrequent. 

XXXVIII.   MILIARY  FEVER. 

Sweating  Sickness. 

Definition. — An  acute  infectious  disease  characterized  by  fever,  profuse 
sweating,  and  an  eruption  of  miliary  vesicles. 

Miliary  fever,  or  the  sweating  sickness,  prevailed  extensively  in  Eng- 
land in  the  fifteenth  and  sixteenth  centuries.  Outbreaks  have  occurred 
within  recent  years  in  France,  Italy,  and  Austria.  They  have  sometimes 
extended  over  wide  areas;  more  frequently  they  have  been  limited  to 
districts  or  villages.  These  epidemics  have  lasted  in  some  instances  three 
or  four  weeks;  in  others  they  have  run  their  course  in  a  week  or  ten  days. 
When  the  disease  shows  itself  it  attacks,  like  influenza  and  dengue,  a  large 
number  of  persons  in  a  very  short  time. 

Etiology. — Nothing  is  known  of  the  pathogenic  principle  which  gives 
rise  to  miliary  fever. 

Symptoms. — After  prodromal  symptoms  of  short  duration,  the  attack 
sets  in  suddenly  with  moderate  fever,  profuse  sweating,  and  epigastric  dis- 
tress. These  symptoms  are  followed  by  an  erythematous  rash  and  the  copious 
eruption  of  miliary  vesicles,  most  abundant  upon  the  neck  and  trunk.  In  the 
more  severe  cases  the  symptoms  of  an  intense  infection — high  fever,  profound 
depression,  hemorrhage,  and  delirium — are  present.  Desiccation  and  desqua- 
mation occur.     The  duration  of  the  disease  varies  from  one  to  four  weeks. 

Diagnosis. — Direct. — This  rests  upon  the  development  of  an  acute 
illness,  characterized  by  the  above  symptoms,  in  a  large  proportion 
of  the  inhabitants  of  a  locality  in  rapid  succession,  and  the  absence  of  the 
symptoms  of  influenza,  dengue,  or  other  infectious  maladies. 

DiFFEREXTiAL. — The  Sweating  might  suggest  malaria,  but  the  orderly 
succession  of  chill,  fever,  and  sweat  which  characterize  the  ague  fit  in 
the  regularly  recurring  forms,  the  well-defined  periodicity,  the  effects 
of  quinine,  and  the  presence  of  Laveran's  parasite  in  the  blood  would 
settle  any  doubt.  Influenza  bears  a  strong  resemblance  to  miliary  fever. 
Its  pandemic  prevalence,  the  prominence  of  catarrhal  S3'mptoms,  the 
frequency  of  high  fever,  and  the  a?jsence  of  the  vesicular  rash  determine 
the  question-  of  diagnosis.  Dengue  differs  from  mihary  fever  in  its  geo- 
graphical distribution,  being  a  disease  of  tropical  and  subtropical  climates; 
in  its  mode  of  onset  and  course;  in  its  early  arthropathy; in  its  eruptions; 
and  in  the  fact  that  profuse  sweating  and  a  copious  vesicular  eruption  are 
uncommon.  Rheumatic  fever  might  suggest  miliary  fever  by  the  abundant 
perspirations  w^hich  are  common;  but  the  prominence  and  migratory  char- 
acter of  the  arthritis,  the  higher  fever,  and  the  sporadic  or  endemic  occur- 
rence would  at  once  dispel  any  uncertainty  in  regard  to  the  diagnosis. 

Prognosis. — In  the  more  malignant  forms  death  occurs  in  the  course 
of  several  hours.  The  mortality  in  the  early  course  of  epidemics  is  high. 
In  some  of  the  recent  outbreaks  the  death-rate  has  been  low. 
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XXXIX.  lOOT-AND-MOUTlI  DISEASE. 

AplUhuus  Fever. 

Definition. — An  acute  infections  disease  of  cattle,  sheep,  and  pigs, 
but  also  mot  uitli  less  fre(iuently  in  otlier  domestic  animals,  cliai-acteri/ed 
by  fever,  salivation,  an<l  a  vesicular  eruption  upon  the  mucous  membrane 
of  the  mouth,  nose,  and  conjunctiva,  less  frequently  also  ui^on  that  of  the 
vulva  and  npon  the  ndder  and  teats.  In  the  sheep,  goat,  and  pig  the  affec- 
tion nu\nifests  itself  ]iartieularly  about  the  hoof,  while  in  the  horse  only 
the.  oral  mucous  membrane  is  involved.  This  disease,  which  occurs  in 
widespread  epizootics,  is  readily  transmissible  to  man,  and  numerous 
epidemics  have  been  described.    It  is  more  common  as  a  sporadic  affection. 

Etiology. — 'Predisposing  Influences. — All  tbose  occupations  which 
involve  contact  with  animals  suffering  from  the  disease,  their  fodder  or 
manure,  or  the  stables  in  which  they  are  housed,  predispose  to  the  disease. 

Exciting  Cause. — The  disease  is  caused  by  the  filterable  virus  of 
Loeffler-Frosch.  Its  presence  in  the  contents  of  the  vesicles  and  in  the  saliva, 
milk,  and  urine,  has  been  demonstrated  by  intravenous  and  intraperitoneal 
injection.  It  retains  its  virulence  in  stalls,  fodder,  and  dung  heaps  for  a 
period  of  several  months,  and  is  capable  of  transportation  by  fomites.  The 
most  common  sonrce  of  infection  in  man  is  by  the  raw  milk  of  infected 
animals.  Ilerbwig's  experiments  npon  himself  and  his  assistants  demon- 
strated this  mode  of  transmission  beyond  doubt.  The  cream  also  contains 
the  virus,  as  well  as  butter,  curds,  and  cheese  made  from  the  infected  milk. 
The  possibility  of  acquiring  the  disease  by  handling  the  meat  of  infected 
animals  is  to  be  considered,  thoug'h  prolonged  cooking  may  render  it 
innoxious  as  an  article  of  food. 

Symptoms. — In  man,  after  an  incubation  period  of  from  three  to 
five  or  eight  days,  the  disease  begins  with  lassitude  and  pains  in  the  head, 
back,  and  limbs.  These  symptoms  are  associated  with  dryness  of  the  mouth, 
difficulty  in  swallowing,  and  nervous  symptoms,  such  as  vertigo  and 
insomnia.  Complete  loss  of  appetite,  vomiting,  and  fever  ensue.  The  last 
is,  however,  by  no  means  a  constant  symptom.  In  some  cases  there  is 
nose-bleeding.  If  the  infection  has  occurred  by  way  of  the  oral  mucosa 
there  are  seen,  in  the  course  of  a  day  or  more,  vesicles  which  come  out  in 
successive  crops  and  are  preceded  by  a  more  or  less  diffuse  and  very  painful 
inflammation.  In  the  course  of  a  short  time  the  vesicles  increase  in  size 
and  then  rupture,  leaving  superficial  ulcers  which  gradually  heal  with 
scars.  There  is  salivation,  great  pain  in  eating,  and  a  fetid  breath.  Urti- 
caria and  roseolous  and  scarlatiniform  rashes  appear,  and  in  some  cases  crops 
of  vesicles  resembling  the  vesicles  upon  the  mucous  membrane  of  the  mouth. 
The  last  gradually  undergo  desiccation  and  healing  without  ulceration. 
When  infection  takes  place  by  way  of  lesions  upon  the  skin,  constitutional 
symptoms  develop  first,  vesicles  appear  near  the  seat  of  infection,  the 
above-described  rashes  follow,  and  sometimes,  but  by  no  means  invariably, 
the  vesicles  subsequently  develop  in  the  mouth. 

Diagnosis. — Direct. — This  rests  upon  the  presence  of  the  foregoing 
symptoms   in    an   individual    who    has    been    exposed    to    the   danger  of 
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contact  with  infected  animals  or  their  surroundings,  or  of  eating  infected 
food  products.  In  a  doubtful  case,  experimental  inoculation  should  be 
practised  and  for  this  purpose  the  calf,  on  account  of  its  greater  suscepti- 
bility, should  be  selected. 

Differential. — The  ordinary  form  of  aphthous  stomatitis  is  not 
attended  by  the  constitutional  symptoms  of  a  severe  infection,  nor 
accompanied  by  cutaneous  rashes.  The  vesicles  run  their  course  so  rapidly 
that  they  are  seldom  seen  prior  to  the  formation  of  the  circumscribed  painful 
ulcers,  with  sharp  edges  and  yellow  bases,  to  which  they  give  rise.  The 
acute  exanthemata  may  be  suggested  by  the  constitutional  symptoms 
and  the  buccal  and  cutaneous  eruptions.  Varicella,  however,  usually  lacks 
the  fever  and  lassitude  of  foot-and-mouth  disease;  measles  is  character- 
ized by  catarrhal  symptoms  not  present  in  the  affection,  and  scarlet  fever 
by  a  diffuse  non-vesicular  angina  and  generalized  erythema  developing 
within  forty-eight  hours  after  an  abrupt  onset.  Diphtheria,  which  may  be 
suggested  by  the  appearance  of  the  ulceration  in  the  mouth  in  certain 
cases,  reveals  its  pathological  identity  by  the  Klebs-Loffler  bacillus.  In 
any  suspicious  case  the  etiological  factor  in  diagnosis  is  important. 

Prognosis. — In  a  majority  of  the  cases  in  adults  recovery  takes  place 
in  two  or  three  weeks.  Owing  to  the  difficulty  in  taking  food,  and  the 
serious  nature  of  the  gastro-intestinal  derangements  in  children,  the  out- 
look is  far  more  serious,  and  progressive  emaciation  and  debility  are  fre- 
quently followed  by  death.  Septic  infection  by  way  of  the  mucous  and 
cutaneous  lesions  may  prolong  the  illness. 

XL.  ERYSIPELOID  OF   ROSENBACH. 

Erythema  Migrans;   Erythema  Serpens. 

Definition. — An  erythematous  inflammation  of  the  fingers,  due  to 
the  inoculation  of  an,  as  yet,  undetermined  pathogenic  principle,  associated 
with  putrescent  animal  matter,  and  characterized  by  swelling,  tension, 
dark  red  or  purphsh  discoloration,  well-defined  edges,  and  a  tendency  to 
advance  from  the  point  of  origin,  with  moderate  pain,  some  itching  and 
burning,   and  the  absence  of  constitutional  symptoms. 

Etiology. — Predisposing  Influences. — Erysipeloid  is  a  compara- 
tively rare  disease.  It  has  been  especially  studied  by  Rosenbach  in  Germany 
(1887),  and  Gilchrist  (1904)  and  Jopson  (1908)  in  this  country.  Occupa- 
tion constitutes  the  most  important  predisposing  influence.  The  affection 
occurs  almost  without  exception  among  those  who  are  engaged  in  handling 
dead  animal  matter  under  conditions  which  render  it  liable  to  putrefaction, 
as  dealers  in  fish  (especially  shell-fish),  game,  and  poultry,  and  butchers 
and  cooks.  Medical  students,  laboratory  workers,  and  taxidermists  are  also 
liable  to  the  infection.  Those  who  handle  crabs  are  especially  exposed  to 
the  danger  of  contracting  erysipeloid,  which  is  sometimes  spoken  of  as 
"  crab  cellulitis. " 

Exciting  CAUSE.^Eosenbach  and  others  have  described  a  cladothrix, 
but  subsequent  investigators  have  failed  to  obtain  such  an  organism. 
The  manner  of  inoculation,  the  nature  of  the  lesions,  the  constant  cHnical 
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course  of  the  ilisoase,  and  {\\v  i)at  liolo^ical  .'liiiliiifis,  whicli  arc  tlioso  of 
an  iiillaniinatiou  of  the  entire  coriiun,  and,  t(j  some  extent  also,  of  the 
subcutaneous  tissue,  are  suggestive  of  a  specific  infection.  No  specific 
organism   has,  however,  been  demonstrated. 

Symptoms. — The  infecdion  results  from  an  injui'}'  to  the  skin.  There 
may  be  a  ninnbcr  of  small  wounds.  The  pei'iod  of  incubation  varies  fnjm 
a  few  hours  to  several  days.  The  inllaimd  skin  is  tense,  livid,  (devated 
above  the  level  of  the  adja^tent  surface,  ajid  characterized  by  a  shari)ly 
defined  border  which  advances  toward  the  hand  and  may  invade  the  palm, 
the  doi'sum  of  the  hand,  and  other  fin^'crs  than  the  one  first  affected.  The 
nose  anil  cheeks  are  occasionally  involved.  As  the  border  advances  resolu- 
tion takes  place  in  the  part  first  attacked.  Suppuration  does  not  occur  nor 
do  vesicles,  as  a  rule,  develop.  Complete  recovery  takes  place  in  a  period 
varyinji^  from  two  or  three  to  ten  or  fifteen  days.  Fever  and  other  consti- 
tutional symptoms  do  not  occur. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  foregoing  characters 
and  may  usually  be  made  without  difficulty.  The  differential  diagnosis 
from  the  cellulitis  caused  by  pyogenic  organisms  rests  upon  the  mode  of 
infection  in  the  latter,  the  occurrence  of  suppuration,  and  the  presence  of 
pus-producing  bacteria  in  the  exudate;  and  from  erysipelas  by  the  absence 
of  constitutional  symptoms  and  the  trifling  nature  of  the  erysipeloid 
aiTi^ction.     The  prognosis  is  uniformly  favorable. 

XLI.    ERYTHEMA  INFECTIOSUM. 

In  1896  Escherich  described  a  feebly  contagious  disease  of  childhood 
characterized  by  a  rose-colored  maculopapular  rash  with  trifling  subjec- 
tive symptoms,  among  which  a  mild  erythematous  sore  throat  is  mentioned. 
The  incubation  period  varies  from  six  to  fourteen  daj's  and  the  rash 
appears  first  upon  the  face  and  consists  of  maculopapules,  in  some  instances 
sharply  marginate,  in  others  gradually  fading  into  the  healthy  skin.  It 
disappears  momentarily  upon  pressure.  In  the  course  of  twenty-four 
hours  it  invades  other  parts  of  the  body,  sometimes  presenting  the  appear- 
ance of  urticaria.  It  is  especially  marked  upon  the  extensor  and  outer 
surfaces  of  the  extremities.  It  lasts  from  six  to  ten  days,  fading  first 
upon  the  face,  ■where  it  first  appeared,  and  is  not  followed  by  desquama- 
tion. The  superficial  13'mph-nodes  are  not  enlarged.  The  attack  does  not 
confer  immunity  from  scarlet  fever,  measles,  or  rubella.  No  outbreaks 
have  been  observed  in  America.  The  direct  diagnosis  rests  upon  the  char- 
acter of  the  rash  and  its  distribution,  the  absence  of  constitutional  symp- 
toms, and  mild  transmissibility.  The  differential  diagnosis  from  these 
diseases  depends  upon  the  absence  respectively  of  their  specific  etiologic 
and  clinical  manifestations.  Erythema  infectiosum  bears  only  the  most 
remote  resemblance  to  scarlet  fever,  measles,  rubella,  urticaria,  and  certain 
drug  rashes. 


240  '  MEDICAL  DIAGNOSIS. 


II. 
THE  DIAGNOSIS  OF  DISEASES  CAUSED  BY  ANIMAL  PARASITES. 

A.    DISEASES   DUE   TO   PROTOZOA. 

i.  Psorospermiasis. 

This  term  is  applied  to  the  diseases  produced  by  the  sporozoa  other 
than  hsemospiridia — protozoa  that  oniy  live  parasitically  in  the  cells,  tumors, 
or  organs  of  other  animals.  They  are  mostly  cytozoa.  This  class  includes 
Gregarinida  and  Coccidiidea.  The  latter  is  the  cause  of  a  disease  common 
in  the  rabbit  in  which  the  liver  is  the  seat  of  small  whitish  nodules,  seen 
upon  section  to  be  dilatatio±is  of  biliary  ducts.  Coccidia  are  found  in  the 
epithelial  cells  lining  these  cyst-like  dilatations.  Rainey's  corpuscles  or 
tubes  are  ovoid  bodies  containing  sickle-shaped,  unicellular  organisms — 
Sarcocystis  miescheriana — found  within  the  sarcolemma  of  various  ani- 
mals, especially  the  hog. 

Visceral  Psorospermiasis;  Coccidiosis. — Infection  takes  place  by 
swallowing  the  spores  or  oocysts  containing  spores.  The  gastric  jiiice 
causes  the  spores  to  open  and  frees  the  sporocytes,  which  by  way  of  the 
common  duct  reach  the  biliary  ducts  and  penetrate  the  epithelial  cells. 
A  limited  number  of  cases  has  been  observed  in  man. 

Symptoms. — Those  of  severe  infection:  fever  (sometimes  intermittent), 
dry  tongue,  nausea,  diarrhoea,  and  tenderness  over  the  liver  and  spleen, 
which  are  enlarged.  The  parasites  have  also  been  found  in  the  ureters 
and  kidneys.     The  diagnosis  during  life  has  not  been  made. 

ii.   Amoebic   Dysentery. 

Definition. — A  colitis  caused  by  Amoeba  dysenterise  and  character- 
ized by  pain,  tenesmus,  and  frequent  stools  containing  mucus  and  blood. 
Dysentery  occurs  as  an  acute  and  chronic  disease.    Liver  abscess  is  common. 

Etiology. — Predisposing  Influknces. — Dysentery  is  more  prevalent 
in  tropical  countries.  In  Egypt  and  India  it  is  endemic,  frequently  epi- 
demic. It  occurs  sporadically  in  all  temperate  climates.  It  is  a  water- 
borne  disease  and  infection  may  take  place  by  drinking  contaminated  water, 
or  eating  raw  vegetables  washed  with  it. 

Exciting  Cause. — Amoeba  dysenterise,  first  described  by  Lambl  in 
1859,  later  by  I^osch  in  1875,  is  classed  among  the  Rhizopoda.  This  organ- 
ism frequently  exhibits  the  differentiation  between  the  hyahne  ecto-  and 
the  granular  endosarc  very  clearly,  especially  in  the  pseudopodia.  It 
contains  a  vesicular  nucleus  and  contracting  vacuoles.  Amoebae  are  seen 
in  great  numbers  in  the  stools,  being  found  especially  in  the  shreds  of 
mucus  or  pus,  in  the  pus  of  Hver  abscess  and  abscess  in  other  positions 
which  occasionally  occur,  and  in  the  purulent  expectoration  in  hepatic 
abscess  discharging  by  way  of  a  pulmonary  fistula.    An  amoeba  frequently 
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contains  roil  bluoil-foiinisrk's.  They  ctin  bo  grown  in  culturos  from  the 
stools  antl  intostinal  ulcors  hut  not  roaclil}'  aiono,  a  symbiotic  orguni.sia 
boing  rotiuirocl.  Ama-ba  (-(jU  has  boon  found  in  tho  stools  of  healthy  per- 
sons.   There  nuiy  be  dilTerent  varieties,  of  which  some  arc  non-pathogenic. 

The  lesions  to  which  this  organism  gives  rise  are  situated  in  the  large 
bowel,  sometimes  reaching  as  high  as  the  lower  part  of  the  ileum.  They 
consist  of  an  inllammatory  infiltration  of  the  submucosa,  followed  by 
necrosis  and  sloughing  of  tho  mucous  membrane,  which  results  in  the 
formation  of  circumscribed  round,  oval,  or  irregular  ulcers  with  overhanging 
borders.  The  base  of  the  individual  ulcer  consists,  according  to  stage  of 
development,  of  the  submucous,  muscular,  or  serous  coat  of  the  gut.  There 
is  a  renuirkablo  tendency  to  extend  by  undermining  tho  nmcous  mem- 
brane with  the  formation  of  deep, 
serpiginous  ulcerating  tracts  or  fis- 
tula. In  severe  cases  the  entire 
intestine  is  greatly  thickened  and 
extensively  ulcerated.  When  the 
process  is  less  extensive,  the  rectum, 
the  hepatic  and  sigmoid  flexures,  and 
the  ca'cum  arc  points  of  selection. 
Healing  leads  to  extensive  new'  form- 
ation of  fibrous  tissue  and  constric- 
tion of  the  bowel. 

The  lesions  of  the  liver  consist 
of,  (a)  local  necrosis  of  hepatic  tissue 
in  scattered  patches,  and  (b)  abscess 
formation.  The  abscess  maj'  be 
multiple  and  scattered  throughout 
the  organ,  or  single.  The  latter  are 
usually  situated  in  the  right  lobe  and 
under  the  convex  or  diaphragmatic 
surface;     less    frequently    near    the  Fig.  2S3.— Amoeba  dysenteric. 

concave  intestinal  surface.     In  the 

former  case  rupture  frequently  takes  place  into  the  lung  or  pleura. 
Less  commonly,  according  to  its  location,  the  abscess  may  rupture  into 
the  inferior  vena  cava,  pericardium,  peritoneum,  stomach,  intestine,  or 
the  portal  or  hepatic  vein.     (See  also  Liver  Abscess.) 

Symptoms. — Acute  Form. — This  form  is  characterized  by  sudden 
onset,  pain,  tenesmus,  freciuent  stools  containing  blood  and  mucus.  Large 
sloughs  may  be  passed.  There  is  fever,  not  often  intense.  Rapid  emaciation 
occurs  and  the  patient  may  die  in  the  course  of  a  week  or  two.  Hemorrhage 
of  the  bowels  may  take  place  or  perforations  with  peritonitis.  Recovery 
is,  however,  the  imle.  In  many  of  the  cases  the  disease  becomes  chronic. 
There  is  a  moderate  leueocytosis — 9000  to  16,000.    Eosinophilia  is  common. 

Chronic  Form. — The  disease  may  be  insidious  in  onset.  There  are 
subacute  dysenteric  attacks  with  pain,  frequent  stools,  mucus  and  blood, 
and  slight  fever.  These  spells  alternate  with  periods  of  constipation.  The 
patients  may  have  fairly  good  health,  but  are  liable  to  indigestion,  and  the 
attacks  are  readily  brought  on  by  errors  of  diet,  over-fatigue,  sudden 
chilling  and  the  like. 
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Diagnosis. — Direct. — The  intestinal  symptoms — pain,  tenesmus,  fre- 
quent stools  with  blood  and  mucus — justify  a  diagnosis  of  dysentery ;  the 
presence  of  amoebffi  in  the  dicharges,  a  diagnosis  of  amoebic  dysentery, 
alike  in  the  acute  and  chronic  cases.  The  dia^osis  may  be  confirmed  by 
the  therapeutic  tests^ — ipecac  in  salol  coated  pills  or  emetine  by  hypodermic 
injection. 

Hepatic  abscess  may  be  entirely  latent.  More  commonly  there  is  enlarge- 
ment of  the  liver  at  its  upper  or  lower  aspect  with  recurrent  chills,  fever, 
sweating,  local  pain,  and  oedema.  The  leucocytosis  is  high.  With  the  estab- 
lishment of  a  pulmonary  fistula  there  is  dark  expectoration  containing  amoebse. 

Differential. — Bacillary  Dysentery. — The  diagnosis  rests  upon  the 
absence  of  amoebae  and  the  agglutinating  power  of  the  blood-serum  for 
the  bacilli,  and  the  more  pronounced  toxsemia.  Proctitis.- — Tenesmus  and 
mucohemorrhagic  stools  may  suggest  dysentery,  but  the  slight  and 
transient  nature  of  the  attack  and  its  manifest  local  character  are  of  diag- 
nostic importance. 

Prognosis.— Many  cases  recover  but  recurrences  occur.  The  mortality  is 
about  25  per  cent.    Hepatic  abscess  adds  to  the  gravity  of  the  outlook. 

iii.  Trypanosomiasis. 

Sleefing  Sickness. 

Definition. — A  chronic  disease  caused  in  man  by  Trypanosoma 
gambiense  and  characterized   by  undulant  fever,  rapid  pulse,  weakness, 

loss  of  flesh,  and  frequently  a  pro- 
tracted lethargy. 

Etiology.  —  Predisposing  In- 
fluences.— As  a  disease  of  horses 
and  cattle  trypanosomiasis  is  known 
as  surra  in  India  and  the  Philippines 
and  is  prevalent  in  South  Africa. 
Africa  has,  in  fact,  no  less  than  six 
trypanosomal  diseases,  all  of  them 
very  important:  nagana,  dourine, 
galziekte,  zouspana,  Gambian  horse 
disease,  and  human  trypanosomiasis. 
Human  trypanosomiasis  is  widely 
distributed  in  Uganda  and  the  West 
Coast  of  Africa.  It  is  conveyed  by 
the  tsetse  fly — Glossina  palpalis. 

Exciting  Cause. — This  flagel- 
late protozoon  was  first  discovered 
by  Gruby  in  the  blood  of  the  frog 
in  1843.  The  organism  is  a  unicel- 
lular, elongated  body  having  an 
undulating  fold  or  membrane  upoii 
the  dorsal  edge  which  terminates 
in  a  fiagellum  of  varying  length. 
Stained  specimens  show  a  large  nucleus  and  a  small  chromatin  mass  near  one 
pole.     It  has  recently  been  grown  by  Novy  on  artificial  media  in  the  labo- 


FiG.  284. — Trypanosoma  gambiense. — After  Bruce 
and  Nabarro. 
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ratory.  It  wus  lutcr  noted  to  be  ii  c-ominoii  hUjod  jjurasite  in  hiids  and  fi>lus. 
It  wus  found  in  1878  by  Lewis  in  the  rat  and  subsccjucntly  in  cattle  and 
horses  by  l']vans  (18X0)  and  Hrnee  (1895).  Dutton  first  reeoffiiized  trypano- 
somes  in  the  bUxxl  of  human  l^eiufrs  in  1!)()2.  'rryj)anos()nies  iiave  been 
observed  with  j!;reat  frequency  in  tiie  sk*eping  sickness  f)r  African  lethargy 
ant!  hav(>  a  causal  relation  to  that  disease. 

Symptoms. — As  in  the  case  of  rats  and  other  animals,  trypanosome 
infection  may  be  latent  in  human  bein<rs.  Thvpaxdsomk  Fkvp:i{. — The 
symi)toms  consist  of  irregular  fever,  rapid  pulse,  weakness,  swelling  of  the 
lympii-nodes  and  spleen,  and  oedema  of  the  feet.  This  form  of  the  disea.se 
has  been  produced  in  monkeys  by  inoculation.  Sleeping  Sickxe.ss. — The 
perioil  of  latency  may  be  extremely  prolonged,  in  some  instances  reaching 
five  years.  In  a  case  of  Hanson's,  symptoms  developed  in  a  fortnight. 
The  early  symptoms  are  dulness,  apathy,  headache,  fever,  difficulty  in 
walking,  tremor  of  the  hands,  and  mumbling  speech.  The  fever  and 
drowsiness  increase,  the  patient  has  to  be  aroused  to  take  food  and  finally 
cannot  be  aroused  at  all.  Death  usually  results  from  some  complication, 
as  septic  meningitis. 

Diagnosis. — Direct. — Exposure  in  an  infected  region,  the  history  of 
an  insect  bite  (especially  by  the  African  tsetse  fly,  Glossina  palpalis),  the 
varying  but  prolonged  period  of  latency,  the  peculiar  symptom-complex 
(especially  the  progressively  deepening  lethargy),  and  the  presence  of  try- 
panosomcs  in  the  blood  and  cerebrospinal  fluid  are  characteristic. 

Prognosis. — Sleeping  sickness  is  a  very  fatal  disease.  The  duration 
after  distinctive  symptoms  have  occurred  varies  from  three  to  twelve 
months. 

iv.  Dum=dum   Fever. 

Kala-aznr. 

Definition. — A  chronic  disease  of  the  East  due  to  a  protozoon  of 
the  flagellate  type  and  characterized  by  irregular  fever,  pulmonary  con- 
gestion, ansemia,  recurrent  oedema  of  the  feet,  enlargement  of  the  spleen 
and  liver,  and  occasionally  subcutaneous  hemorrhages.  This  disease 
is  identical  with  tropical  cachexial  fever  and  has  been  called  Leishman- 
Donovan  disease. 

Etiology. — Predisposixg  Influences. — Dum-dum  fever  is  prevalent 
in  Oriental  countries  and  occurs  in  Egypt.    The  European  races  rarely  suffer. 

Exciting  Cause. — The  bodies  discovered  by  Leishman  in  1900  and 
independently  by  Donovan  in  1903,  and  regarded  by  Laveran  and  Mesnil 
as  a  new  species  of  Piroplasma,  have  been  found  in  the  liver  and  spleen 
by  puncture  during  life  and  also,  in  the  majority  of  cases,  in  the  circulating 
blood.  They  have  been  found  in  the  mesenteric  glands,  intestinal  ulcers, 
and  bone-marrow.  In  stained  smears  of  the  fluid  from  the  spleen  and  liver 
they  appear  as  elongated  oval  or  circular  bodies  with  a  spherical  nucleus 
against  the  capsule  and  a  rod-like  body  on  the  other  side.  They  occur  singly 
and  in  pairs  and  packed  in  phagocytic  cells  in  the  juice  of  the  liver  and 
spleen  and  in  zoogloea  masses  in  the  lung.    Malarial  parasites  are  not  found. 
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Symptoms. — Constant  enlargement  of  the  spleen;  usual  but  not 
invariable  enlargement  of  the  liver;  moderate  anemia;  leucopenia;  irreg- 
ular fever  prolonged  for  many  months  with  occasional  remissions;  hemor- 
rhages, subcutaneous  and  from  mucous  surfaces,  especially  the  gingival 
and  nasal  mucosa;  transitory  cedemas,  particularly  of  the  legs  and  feet; 
and  more  or  less  marked  pallor  and  pigmentation  of  the  skin — these  consti- 
tute the  clinical  picture.  Dysenterj^  and  various  secondary  infections  occur. 
Prognosis. — Two  forms  of  the  disease  are  encountered,  an  intense  form 
with  recurrent  attacks  of  high  fever  and  rapidly  developing  cachexia, 
which  terminates  fatally  in  a  few  months,  and  a  much  milder  form  both 

as  regards  fever  and  cachexia, 
which  runs  a  protracted 
course,  death  usually  resulting 
from  some  intercurrent  dis- 
ease. The  mortality,  according 
to  Leishman,  varies  from  70 
to  96  per  cent. 


V.  Malarial  Fevers. 

Definition^ — A  group  of 
infectious  diseases  caused  by 
the  Haemosporidia  (Plasmo- 
dia) described  by  Laveran 
and  transmitted  to  man  by 
the  bite  of  the  similarly  infected 
mosquito,  comprising,  (a)  regu- 
larly intermitting  periodical 
fever  of  tertian  or  quartan 
type,  (b)  irregular  fever  of 
remittent  or  continued  type, 
and    (c)    a    chronic    cachexia 


Fig.  285. — Leishman-Donovan  bodies.  1,  three  par- 
asites showing  chromatin  masses;  2,  3,  4,  5,  parasites  showing 
fission. — After  Christophers,  a,  parasite  from  spleen;  b,  c,  d, 
c,  large  parasites  from  cultures;  f,g.h,  bodies  showing  fiagella; 
i,  },  k,  forms  exhibiting  unequal  longitudinal  fission;  I,  two 
spirillar  forms  separated  from  parasite. — After  Leishman. 


-The    geographical    distrihu- 


and  pernicious  fevfer,  often  rapidly  fatal, 
with  anaemia  and  enlargement  of  the  spleen. 
Etiology. — Predisposing  Influences 
tion,  formerly  wide,  is  becoming  more  restricted.  The  conditions  necessary 
for  the  breeding  of  the  mosquito,  namely,  heat  and  moisture,  are  every- 
where predisposing  factors  to  malaria.  Regions  of  special  prevalence  are 
found  in  tropical  and  subtropical  countries,  as  Panama,  Central  America, 
India,  and  Northern  Africa,  especially  along  the  coasts  and  in  the  river 
basins.  In  Europe,  Southern  Russia  and  Lower  Italy  are  still  highly 
malarious.  Germany  and  France  are  almost  free,  while  the  prevalence  of 
the  disease  in  Holland  and  England  has  practically  ceased.  In  the  United 
States  the  malarial  fevers  have  steadily  diminished  since  the  colonial  period. 
At  the  time  of  the  first  settlement  of  the  country  the  prevalent  fevers  were 
malarial;  as  clearings  were  made  and  the  soil  tilled  and  drained,  malarial 
fevers  and  enteric  fever  prevailed  side  by  side  until  at  length  malarial 
fevers  disappeared  and  enteric  fever  became  predominant.  Malarial  fever 
has  almost  disappeared  from  New  England  and  New  York.  It  is  now  com- 
paratively infrequent  in  Eastern  Pennsylvania,  New  Jersey,  and  Maryland. 


DESCRIPTION  OF  PLATE  Xin. 

The  Paeasite  of  Tertian  Fever.     (Drawn  by  Mr.  Brodel  for  Thayer  and  Hewetson's  paper,  The  Malarial 
Fevers  of  Baltimore,  Johns  Hopkins  Hospital  Reports,  Volume  V.    We  copy  the  original  legend.) 

1.  Normal  red  corpuscle. 
2,  3,  4.  Young  hyaline  forms.    In  4,  a  corpuscle  contains  three  distinct  parasites. 
5,  21.  Beginning  of  a  pigmentation.    The  parasite  was  observed  to  form  a  true  ring  by  the  confluence 
of  two  pseudopodia.    During  obser^-ation  the  body  burst  from  the  corpuscle,  which  became 
decolorized    and   disappeared    from.   view.    The   parasite   became,  almost  immediately, 
deformed  and  motionless,  as  shown  in  Fig.  21. 
6,  7,  8.  Partly  developed  pigmented  forms. 

9.  Full  grown  body. 
10-14.  Segmenting  bodies. 

15.  Form  simulating  a  segmenting  body.    The  significance  of  these  forms,  several  of  which  have 
been  observed,  is  not  clear  to  the  writers,  who  have  never  met  with  similar  bodies  in  stained 
specimens  so  as  to  be  able  to  study  the  structure  of  the  individual  segments. 
16, 17.  Precocious  segmentation. 
18, 19,  20.  Large  swollen  and  fragmenting  extra-cellular  bodies. 
22.  Flagellate  body. 
23,  24.  Vacuolization. 

The  Parasite  of  Quartan  Fevek. 

25.  Kormal  red  corpuscle. 

26.  Young  hyaline  form. 

27-34.  Gradual  development  of  the  intra-corpuscular  bodies. 

35.  Full  grown  body.    The  substance  of  the  red  corpuscle  is  no  more  visible  in  the  fresh  specimen. 
36-39.  Segmeating  bodies. 

40.  Large  swollen  extra-cellular  forms. 

41.  Flagellate  body. 

42.  Vacuolization. 


«)  •  #  ©  (2)  ^ 


V..- 

•^5 

^ 

'. 

9; 

> 

S 

yr-v       jr. 

V. 

-# 

^>-. 

4^^ 
^-^^, 

jt' 

•    9 


O     O     Q 


.=^: 


■^^ 


^ 


DISEASES  DUE  TO  PROTOZOA.  245 

It  still  pri'vails  in  inan\-  rcfrions  of  the  South,  especially  on  the  (lulf  Coast. 
Tlie  North  western  States,  the  Pacilic  Coast,  and  tlic  re<^i(jns  north  of  the 
St.  Lawrenee  are  practically  free;  from  it. 

'Season. — In  the  tropics  the  ma.xiniuni  i)revalence  corresponds  to  the 
rainy  season,  tiie  mininuun  to  the  dry.  In  temperate  climates  there  arc 
a  few  cas(\s  in  the  spring,  usually  iclapses — vernal  inter niittent:  The  greater 
number  of  cases  occur  in  the  early  autumn — primary  infection. 

Locality. — Genera  of  the  subfamily  Anophelina;,  the  only  mosquitoes 
in  which  the  malarial  parasite  of  man  develops,  arc  distinctly  rural  insects, 
breedinjz;  in  small,  shallow  pools  and  stagnant  waters,  in  contradistinr^tion 
to  Culicina',  wiiich  prefer  human  habitations  and  cities  and  deposit 
their  ova  in  tanks  and  cisterns.  Hence  malaiial  diseases  prevail  more 
extensively  outside  of  cities. 

Exciting  Cause. — To  Laveran,  a  French  Army  surgeon,  is  due  the 
credit  of  having  discovered  in  1880,  in  Algiers,  in  the  blood  of  patients 
suffering  from  malarial  fever,  the  hamatozoon  which  he  recognized  as 
parasitic  and  regarded  as  the  cause  of  the  disease.  A  great  number  of 
observers  have  contributed  to  our  knowledge  of  the  subject.  Among  the 
most  important  steps  in  the  development  of  that  knowledge  are  the  follow- 
ing: that  the  febrile  paroxysm  coincides  with  the  sporulation  or  segmen- 
tation of  a  group  of  parasites;  that  the  tertian,  quartan,  and  pernicious 
fevers  are  due  to  different  parasites;  that  infection  takes  place  by  the  bite 
of  the  mosquito,  species  of  the  subfamily  Anophelinee;  that  the  infecting 
mosquito  must  itself  be  previousl}^  infected  by  the  blood  of  an  individual 
suffering  from  malaria;  and  that  the  malarial  parasites  of  man  require 
two  different  hosts  for  their  complete  development — the  asexual  cycle 
taking  place  in  the  blood  of  man,  the  intermediate  host,  and  the  sexual 
cycle  in  Anophelina?,  the  definitive  host.  So  far  as  our  present  knowledge 
of  the  life  history  of  the  malarial  parasites  goes  they  exist  only  in  the 
mosquito  and  man. 

The  parasite  belonging  to  the  class  Sporozoa,  order  Haemosporidia, 
has  received  many  different  names.  It  was  designated  Plasmodium  malarice 
by  Marchiafava  and  Celli,  and  this  term,  although  unsuitable  according  to 
the  rules  of  zoological  nomenclature,  has  remained  in  general  use. 

The  Parasite  in  Man. — Schizogonous  Cycle. — Three  species  are  recog- 
nized, differing  morphologically  and  in  the  form  of  fever  which  they  cause. 
They  are  (a)  the  tertian  (Plasmodium  vivax),  (b)  the  quartan  (Plasmodium 
malaria?),  and  (c)  the  estivo-autumnal  (Plasmodium  immaculatum). 

Tertian  Parasite  (Plasmodium  vivax). — This  species  is  the  cause 
of  tertian  fever.  Its  cycle  of  development  occupies  forty-eight  hours. 
It  appears  first  in  the  red  blood-corpuscles  as  a  round  or  irregular  unpig- 
mented  body  which  gradually  increases  in  size.  In  the  course  of  a  few 
hours  it  has  become  ring-.shaped  and  shows  fine  melanin  granules.  It 
contains  a  large  nuclear  body  in  which  there  is  a  small  chromatin  mass. 
There  are  now  active  amoeboid  movements  which  do  not  cease  upon  expo- 
sure to  the  temperature  of  the  room.  The  affected  blood-corpuscles  become 
enlarged  and  lose  their  color.  The  pigment  increases  in  amount.  Toward 
the  end  of  forty-eight  hours  the  full-grown  parasite  occupies  the  greater 
part  of  the  sw^ollen  corpuscle.    At  this  time  many  of  the  parasites  undergo 
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the  process  known  as  segmentation  or  sporulation,  in  which  the  melanin 
granules  are  collected  into  a  compact  mass  and  the  protoplasm  divides 
into  spores,  numbering  from  15  to  20,  mostly  collected  into  an  irregular 
heap  around  the  pigment  mass,  sometimes  having  a  radial  arrangement. 
The  spores — merozoites — which  represent  the  sexually  undifferentiated 
individuals,  finally  separate  from  the  central  mass  of  pigment  granules 
and  from  each  other,  pass  into  the  blood-serum,  and,  attacking  fresh  blood- 
corpuscles,  cause  subsequent  paroxysms  of  fever.  Some  of  the  full-grown 
tertian  parasites  do  not  undergo  this  process  of  sporulation,  but,  attaining 
a  size  larger  than  the  red  corpuscles,  show  abundant  coarse  pigment 
granules  in  active  commotion  and  represent  the  sexually  differentiated 
forms^gametocytes. 

Quartan  Parasite  {Plasmodium  malarice). — This  species  is  the 
cause  of  quartan  fever.  Its  cycle  of  development  is  seventy-two  hours. 
It  appears  abruptly  after  the  paroxysm  in  the  form  of  a  small,  unpigmented 
body  with  sluggish  amoeboid  movements  on  the  surface  of  the  red  corpuscle. 
As  it  increases  in  size  it  penetrates  within  the  corpuscle,  where  it  presents 
an  appearance  very  much  like  that  of  the  tertian  parasite,  but  smaller. 
At  the  end  of  twenty-four  hours  melanin  granules,  coarser  than  those  of 
the  tertian  parasite  and  mostly  situated  at  the  periphery,  begin  to  form. 
As  the  pigment  increases  and  the  parasite  develops  the  amoeboid  movements 
become  more  sluggish  and  finally  cease.  Forty-eight  hours  after  the  attack 
the  parasites  have  attained  a  diameter  of  one-half  to  two-thirds  that  of 
the  corpuscle.  In  sixty  hours  they  completely  fill  the  corpuscles,  of  which 
only  a  narrow  rim  of  a  yellowish-green  or  brassy  tint  remains,  which  in 
turn  presently  disappears.  The  melanin  grains  assume  a  radial  arrange- 
ment and  move  toward  the  centre,  while  the  periphery  now  becomes  pig- 
mentless  and  shows  the  indication  of  commencing  segmentation,  which 
about  the  expiration  of  the  third  day  is  complete,  each  parasite  separating 
into  nine  to  twelve  spores,  a  process  corresponding  to  a  fresh  attack  of 
fever.     Sexually  differentiated  parasites — gametocytes — persist. 

EsTivo-AUTUMNAL  Parasite  {Plasmodium  immuculatum;  Plasmo- 
dium pra;cox)  .—This  parasite  is  the  cause  of  estivo-autumnal  fever  and 
xhe  various  forms  of  malarial  fever  designated  tropical,  pernicious,  and 
mahgnant.  It  is  very  small,  not  exceeding  when  fully  developed  one-third 
to  one-half  the  diameter  of  the  red  blood-corpuscle.  It  is  very  active; 
its  pigment  is  colored,  scanty,  and  finely  granular.  The  affected  corpuscles 
are  frequently  shrunken,  crenated,  and  brassy.  Its  cycle  of  development 
is  forty-eight  hours,  but  the  processes  of  pigment  accumulation  and  develop- 
ment are  not  often  seen  in  the  peripheral  blood  since  they  take  place  in 
the  spleen,  liver,  bone-marrow,  and  cerebral  capillaries.  The  spores  are 
smaller  than  in  the  other  species,  arranged  radially,  and  range  in  number 
from  7  to  12.  After  the  illness  has  lasted  some  days — never  at  first— larger, 
crescentic,  ovoid,  and  round  bodies,  highly  refractive  and  containing  central 
masses  of  coarse  pigment,  are  seen.  The  crescentic  and  ovoid  bodies  do  not 
undergo  sporulation  and  represent  gametocytes.  If  the  disease  continues 
these  bodies  increase  rapidly  and  finally  may  be  the  only  form  present. 
These  sexually  differentiated  forms — gametocytes— are  incapable  of 
further  development  within  the  human  host,  but  in  the  abstracted  blood 


DESCRIPTION  OF  PLATE  XIV. 

Ihe  Parasite  of  Aestivo-Autumnal  Fever.  (Drawn  by  Mr.  Brodel  for  Thayer  and  Hewetson's  paper, 
The  Malarial  Fevers  of  Baltimore,  Johns  Hopkins  Hospital  Reports,  Vol.  V.  We  copy  the  original 
legend.) 

1,  2.  Small  refractive  ring-like  bodies. 
3-6.  Larger  disc-like  and  amoeboid  forms. 
7.  Eing-like  body  with  a  few  pigment  granules  in  a  brassy,  shrunken  corpuscle. 
8,  9,  10,  12.  Similar  pigmented  bodies. 

11.  Amceboid  body  with  pigment. 

13.  Body  with  a  clump  of  pigment  in  a  corpuscle,  showing  a  retraction  of  the  hagmoglobin-con- 
taining  substance  about  the  parasite. 
14-20.  Larger  bodies  with  central  pigment  clumps  or  blocks. 

21-24.  Segmenting  bodies  from  the  spleen.    Figs.  21-23  represent  one  body  where  the  entire  process 

of  segmentation  was  observed.  The  segments,  eighteen  in  number,  were  accurately  counted 

before  separation  as  in  Fig.  23.    The  sudden  separation  of  the  segments,  occurring  as  though 

sonie  retaining  membrane  were  ruptured,  was  observed. 

25-33.  Crescents  and  ovoid  bodies.    Figs.  30  and  31  represent  one  body  which  was  seen  to  extrude 

slowly  and,  later,  to  withdraw  two  rounded  protrusions. 
34,  35.  Round  bodies. 

36.  "Gemmation,"  fragmentation. 

37.  Vacuolization  of  a  crescent. 

38-40.  Flagellation.  The  figures  represent  one  organism.  The  blood  was  taken  from  the  ear  at  4.15 
p.m.;  at  4.17  the  body  was  as  represented  in  Fig.  38.  At  4.27  the  fiagella  appeared;  at  4.33 
two  of  the  fiagella  had  already  broken  away  from,  the  mother  body. 

41-49.  Phagocytosis.    Traced  by  Dr.  Oppenheimer  with  the  camera  lucida. 
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upon  tho  slide  or  in  tlic  intcsUiK'  of  Anopiiclcs  tho  male  clomonts  — 
microyatiutuci/tcs  —  foiin  actively  moving  llugulla  —  niicroijameics  — which 
detach  theniselvc^s  and  i)onc>ti'ate  into  the  coarsely  granular  female  forms 
— nKicrof/dnutcs  —wWivh   they  fecundate. 

The  independence  of  the  three  species  of  malarial  parasites,  dis- 
tinguished by  their  morphologic  and  pathologic  characters,  has  been  fully 
established  by  the  results  obtained  by  the  experimental  inoculation  of 
the  blood  of  patients  suffering  from  malaria  into  the  veins  of  healthy 
persons.     After  a   peiiod   of  latency,  varying   with   the   particular  species 


\ 


HumanCyclQ^O  iMosquito  Cycle 


Fig.  286. — Diagram  of  the  complete  life-cycle  of  the  estivo-autumnal  malaria  parasite.  1-7,  stages 
in  the  development  of  the  asexual  cycle  (schizogony);  8,  spores  or  merozoites;  b  b',  c  c',  d  d',  gameto- 
cytes  in  lalood  of  man,  sexual  cycle  ;  e',  macrogamete  ;  e,  microgametocyte  ;  /.  macrogamete  penetrated  by 
microgamete  ;  g.  h.  i.  motile  zygote,  vermicule,  or  ookinete  ;  j-o,  stages  of  development  in  the  stomach  wall 
(sporogony);  p.  mature  oocyst  showing  sporozoites  ;  q,  sporoid. — Based  upon  the  plates  of  Grassi. 

under  investigation,  the  inoculated  individuals  have  developed  malarial 
fever,  always  of  the  same  type  as  that  of  the  patient  from  whom  the 
blood  was  obtained. 

The  Parasite  in  the  Mosquito. — The  common  genera  of  mosquito  in 
temperate  climates  are  Culex  and  Anopheles.  Of  each  there  are  many 
species.  The  Culex  appears  to  play  no  part  in  malarial  infection,  but 
wherever  there  is  malaria  the  Anopheles  is  to  be  found.  If  the  Anopheles 
has  not  been  infected  by  sucking  the  blood  of  a  human  being  suffering 
from  malaria,  it  is  of  course  incapable  of  communicating  the  disease  by  its 
bite,  and  the  parasite  does  not  develop  in  cold  climates.  These  two  facts 
serve  to  explain  the  presence  of  Anopheles  in  regions  not  malarious.  Of 
the  many  species  of  Anopheles  described,  it  is  probable  that  in  temperate 


248  MEDICAL  DIAGNOSIS. 

climates  the  A.  maculipennis  is  most  active  in  the  diffusion  of  malaria. 
The  distinction  between  Culex  and  Anopheles  under  ordinary  condi- 
tions within  a  house  is  an  easy  matter  and  depends  upon  the  following  facts: 

Culex:  The  Mature  Insect. — The  palpi  in  the  female  are  short,  pro- 
jecting only  a  little  distance  beyond  the  base  of  the  proboscis.  The  wings 
show  no  special  markings.  Resting  upon  the  wall  or  ceiling  Culex  holds 
its  posterior  pair  of  legs  turned  up  over  its  back,  and  its  body,  unless 
dragged  down  by  the  weight  of  blood,  is  nearly  parallel  to  the  wall  or  ceiling. 

Anopheles. — The  palpi  in  the  female  are  of  nearly  the  same  length  as 
the  proboscis.  The  wings  of  different  species  show  distinct  mottlings, 
hence  the  names  of  species — A.  maculopennis,  A.  punctipennis.  The  pos- 
terior pair  of  legs,  when  the  insect  is  resting,  rest  upon  the  wall  or  ceiling 
or  hang  down,  and  the  body  is  held  at  an  angle  of  forty-five  degrees  with 
the  surface  upon  which  it  rests.  The  sex-ripe  forms  of  the  malarial  para- 
site, when  taken  into  the  stomach  of  Anopheles,  rapidly  mature  with 
flagellation  and  fecundation.  The  resulting  motile  fusiform  body  bores 
into  the  wall  of  the  mosquito's  stomach  and  there  rests,  undergoing  a 
definite  cycle  of  development,  with  the  formation  of  oocysts  at  first  oval, 
later  globular.  The  nuclei  within  these  cysts  divide  into  a  great  number 
of  daughter  nuclei,  which  form  sporoblasts,  from  which  sporozoites  develop. 
The  mature  oocysts  burst  and  discharge  their  sporozoites  into  the  body  of 
the  host.  Circulating  in  the  blood  these  accumulate  in  the  course  of  a  few 
hours  within  the  cells  of  the  venenosalivary  glands  and  are  inoculated 
with  the  saliva  by  the  bite  of  the  insect.  They  are  transformed  in  the 
blood  of  the  human  host  into  the  amoeboid  form  of  the  parasite  and  multiply 
by  sporulation  (schizogony)  until  they  attain  sufficient  numbers  to  produce 
the  paroxysm  of  fever.  The  early  generations  of  parasites  in  the  human 
host  are  asexual,  sexual  differentiation  occurring  later. 

The  asexual  forms  serve  as  the  means  of  prolonging  the  infection  in 
the  human  host;  the  sexual  forms,  sterile  so  long  as  they  remain  in  the 
human  host,  become  fertile  in  the  mosquito  and  maintain  the  life  and 
dissemination  of  the  parasite. 

Symptoms. — The  cases  may  be  grouped  into  the  regularly  intermitting 
fevers,  the  irregular,  remittent,  or  continued  fevers,  and  malarial  cachexia. 

(a)  The  Regularly  Intermitting  Fevers  ;  the  Agues. — 1 .  Tertian  Fever. 
2.  Quartan  Fever. — The  period  of  incubation  varies  from  a  few  days  to 
a  fortnight.  Latent  malarial  infection,  not  attended  by  symptoms,  may  be 
called  into  activity  by  removal  from  a  malarious  district,  other  change 
of  climate,  or  by  an  attack  of  illness. 

The  Paroxysm. — The  febrile  paroxysm,  known  as  the  ''chill"  or 
"  ague  fit,"  may  be  divided  into  three  stages:  cold,  hot,  and  sweating. 

Cold  Stage. — There  are  usually  premonitory  symptoms,  consisting  of 
lassitude,  yawning,  epigastric  distress,  sometimes  nausea  and  vomiting, 
and  headache.  Shivering  occurs  and  quickly  passes  into  a  fully  developed 
.  rigor  with  chattering  teeth,  violent  shaking  of  the  whole  body,  and  dis- 
tressing sensations  of  cold.  The  face  is  cyanotic,  the  body  and  limbs 
covered  with  goose-flesh,  cold  to  the  hand,  and  showing,  when  tested  by 
the  surface  thermometer,  a  subnormal  temperature.  At  the  same  time  the 
rectal  temperature  is  high— 105°-106°  F.  (40.5°-41°  C).    During  this  stage 
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nausea,  vomiting,  and  headaclio  may  occur.  The  pulse  is  small,  frequent, 
and  tense.  The  duration  of  the  stage  varies  from  ten  or  fifteen  minutes 
to  an  hour  or  more.  The  danger  of  the  attack  lies  in  the  prolongation 
of  the  cold  s(ag(>. 

Hot  Shujc.  —  'V\ic  sensations  of  cold  arc  rc])la(('(l  hy  tho.se  of  heat; 
pallor  atid  cyanosis  give  way  to  fhishinj:;,  and  the  apjjearance  of  collapse 
is  followed  by  that  of  more  or  less  intense  fever,  with  bounding  pulse, 
headache,  and  sometimes  delirium.  Tlie  rectal  temperature  does  not  rise, 
having  as  a  rule  readied  its  maxinnim  al)out  the  conclusion  of  the  cold 
stage.  There  is  urgent  thirst  ami  the  patient  is  distressed  by  subjective 
sensations  of  heat.  The  duration  of  this  stage  varies  from  thirty  minutes 
to  three  or  four  hours. 

Sweating  Stage. — Perspiration  starts  in  drops  upon  the  f(H-ehead  and  face 
and  soon  covers  the  entire  body  profusely.  In  some  cases  the  sweating  is 
moderate.  The  duration  of  this  stage  is  variable.  At  its  conclusion  the  patient 
commonly  falls  into  a  sleep  from  which  he  awakes  refreshed  but  weak. 

The  duration  of  the  entire  paroxysm  varies  from  an  hour  or  two,  as 
is  common  among  the  inhabitants  of  malarious  districts,  to  six  or  eight 
hours.  The  cold  stage  is  sometimes  slight  and  transient  and  occasionally 
not  followed  by  a  hot  stage.  A  more  common  variation  from  type  consist"? 
in  the  hot  stage  alone,  followed  by  very  slight  sweating.  During  the 
paroxysm  the  spleen  is  usually  tender  and  palpable,  herpes  labialis  occurs, 
and  there  are  the  rational  symiDtoms  and  physical  signs  of  a  mild  bronchitis, 
which  passes  off  with  the  sweating  stage. 

In  the  intervals  between  the  paroxysms  the  patient  commonly  feels 
well  and  regards  himself  as  in  his  usual  health.  The  parox\^sm  is  the 
result  of  a  hipmodyscrasia,  at  once  morphological  and  toxic,  produced  by 
the  segmentation  of  the  parasites.  ' 

1.  Tertian  Fever. — In  this  type,  caused  by  the  presence  in  the 
blood  of  the  tertian  parasite,  the  paroxysms  recur  every  forty-eight 
hours  or  every  third  day.  Hence  the  name  tertian.  If  two  groups 
of  parasites,  reaching  maturity  and  undergoing  segmentation  every  alter- 
nate day,  are  present,  there  are  daily — quotidian — paroxysms,  and  the 
type  is  double  tertian. 

2.  Quartan  Fever. — The  paroxysm  caused  by  sporulation  of  the 
quartan  parasites  recurs  about  the  end  of  seventy-two  hours,  or  every 
fourth  day,  and  is  for  this  reason  known  as  quartan.  If  two  groups  of 
parasites  are  present,  maturing  upon  different  daj^s,  paroxysms  occur  upon 
successive  days  followed  by  a  free  day — double  quartan;  if  three  groups 
are  present  the  paroxysms  occur  daily — triple  quartan,  likewise  quotidian. 

The  course  of  the  regularly  intermittent  malarial  fevers  is  greatly 
influenced  by  circumstances.  Mild  cases  frequently  recover  without  treat- 
ment, especially  if  removed  from  the  opportunity'  of  further  infection  and 
kept  in  bed.  Untreated  cases  are,  however,  liable  to  relapse.  The  attacks 
yield  promptly  to  proper  treatment  by  quinine.  Repeated  reinfection  or 
the  persistence  of  the  disease  results  in  anaemia  and  hsemolytic  jaundice, 
ultimately  in  malarial  cachexia. 


250  MEDICAL  DIAGNOSIS. 

(b)  The  Irregular,  Remittent,  Continued,  and  Pernicious  Fevers. — This 
type  of  fever  prevails  in  Southern  Italy  and  Russia,  tropical  countries, 
and  the  Gulf  Coast  of  the  United  States.  Its  milder  forms  occur  in  tem- 
perate climates,  chiefly  in  the  latter  part  of  summer  and  in  the  autumn, 
hence  the  term  estivo-autumnal  fever.  It  is  associated  with  the  presence 
in  the  blood  of  the  parasite  of  the  same  name  and  is  characterized  by  irregu- 
larity and  intensity.  The  irregularity  is  due  to  the  fact  that  the  parasite, 
which  has  a  cycle  of  development  of  apparently  forty-eight  hours,  is  sub- 
ject to  great  variations  in  this  respect  and  occurs  in  multiple  groups  which 
do  not  tend  to  mature  upon  certain  definite  days;  the  intensity  is  due 
to  the  virulence  of  the  toxins  produced  by  the  organisms  at  the  time  of 
sporulation,  and  their  predilection  for  the  cerebral  capillaries  and  peri- 
vascular spaces. 

The  symptoms  are  most  variable.  Some  of  the  cases  begin  as  irregular 
intermittent  with  prolonged  paroxysms,  which  may  occur  without  chills 
or  chilliness.  Another  peculiarity  is  that  the  temperature  rise  is  gradual 
and  the  defervescence  by  lysis.  The  tendency  to  anticipation  of  the  par- 
oxysm is  marked,  and  this  feature  with  prolongation  rapidly  converts  inter- 
mittent into  a  remittent  or  continued  fever.  In  other  cases  there  is  fever 
of  continued  type  without  marked  paroxysms,  and  the  clinical  picture  is 
suggestive  of  enteric  fever.  There  is  severe  headache,  flushed  face,  a  bound- 
ing but  not  dicrotic  pulse,  and  enlargement  of  the  spleen.  The  tempera- 
ture range  is  very  often  102°-104°  F.  (38.9°-40°  C.)  with  remissions  and 
exacerbations  like  those  of  enteric  fever.  Intestinal  symptoms  are  not 
often  prominent.  The  frequent  association  of  a  moderate  bronchitis  with 
the  foregoing  symptoms,  together  with  moderate  enlargement  and  tender- 
ness of  the  spleen,  adds  to  the  clinical  resemblance.  Delirium  may  occur. 
It  is  usually  mild  but  may  be  active.  Subicteroid  discoloration  of  the 
skin  is  common  and  begins  early,  and  in  a  group  of  cases — bilious  remittent 
of  the  older  writers — deep  jaundice  is  associated  with  nausea  and  vomiting 
and  intense  headache.  The  inappropriate  and  misleading  designation, 
typhomalarial  fever,  at  one  time  applied  to  this  group  of  malarial  fevers, 
has  fortunately  passed  into  disuse. 

The  course  of  the  estivo-autumnal  fevers  is  extremely  variable,  (a) 
Mild  Forms. — In  the  mildest  cases  the  attack  may  run  its  course  with 
moderate  fever  and  indefinite  symptoms.  The  clinical  picture  suggests 
simple  continued  fever  or  the  mildest  form  of  enteric  fever — typhus  levissi- 
mus.  (b)  Severe  Forms. — Other  cases  are  more  severe.  The  fever  is 
characterized  by  marked  remissions  and  exacerbations.  There  is  intense 
headache,  flushed  face,  delirium,  jaundice,  and  vomiting,  with  enlargement 
of  the  spleen  and  liver  and  epigastric  tenderness — bilious  remittent  fever. 
(c)  Pernicious  Fevers. — The  important  types  are  (i)  the  algid,  (ii)  the 
comatose,  and  (iii)  the  hemorrhagic. 

(i)  Algid  Form. — The  attack  may  begin  with  a  prolonged  chill. 
More  commonly  there  are  merely  subjective  sensations  of  cold.  Gastric 
symptoms,  nausea,  vomiting,  epigastric  distress,  are  prominent.  Extreme 
prostration  occurs  and  is  associated  with  a  feeble,  small  pulse  and  rapid, 
shallow  respiration.  Frequent  diarrhoea,  in  some  instances  attended  with 
rice-water  discharges  like  those  of  cholera,  may  be  present  and  with  it  great 


Fig.  289. — Quartan  Tever. — Craig.    {I nlernaticnal  Clinics.) 
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diniiiiiitioii  (»r  till'  urine.  J^'cvcr  is  at.  (-I'st  al).sent,  the  temperature  Ix'iii'j,  as 
a  rule,  .subiioi-iiial.  Ijatcr-  ifi'c^ulai-  IVhrilc  cxacorbatioiis  may  occur.  In 
(Icrault  of  ciicri^ctic  treat mciit  death  tal<<'s  |)Iace  in  the  course;  of  a  few  chiys 
with  tlio  eviihMiees  of  profound  a.stheuia.  Sudoral,  syiicop.-d,  car(lialj,'i<;, 
and  choleraic  varictii's  are  descrilied. 

(ii)  Coiniilnsi  Form. — Tlir  attack  I)e}i;ins  abruptly  with  cci-chi'al  symp- 
toms, as  intense  licachiche  with  acute  (h-lir-iuui  or  stupor  de-peuin^-  to  coma. 
In  some  cases  tiie  seizui'e  may  be  apoplectiform.  A  chill  may  mark  the 
onset,  but  this  is  not  inxariahly  the  case.  There  is  a  hot,  diy  skin  with 
hijrh  temperature.  The  patient  may  die  without  regaining  consciousness; 
or  he  may  recover  consciousness  in  the  course 
of  twelve  or  twenty-four  hours.  The  second 
or  third  attack  is  usually  fatal. 

(iii)  Hemorrhagic  Form. — This  form  is 
also  di^signated  ha'moglobinuria  and  is  identi- 
cal with  the  African  black-water  fever.  It  is 
rare  in  temperate  climates,  its  chief  distri- 
bution being  on  the  Gulf  Coast  of  the  United 
States,  Central  America,  Lower  Italy,  and 
Africa.  The  disease  is  malarial,  but  whether 
it  is  due  to  a  special  parasite  or  not  remains  to 
be  settled.  As  a  rule  the  patients  have  suffered 
from  repeated  attacks  of  malarial  fever  and 
are  in  poor  health.  Parasites,  have  been  found 
in  the  blood  prior  to,  and  in  a  inore  limited 
number  of  cases  at  the  onset  of,  the  attack. 
Later  they  are  not  found  in  a  majority  of  the 
eases.  The  evidence  that  malarial  h[emo- 
globinuria  is  caused  by  quinine  is  not  con- 
clusive. The  attack  begins  with  fever,  to 
which,  in  the  course  of  a  short  time,  htemo- 
globinuria  supervenes. 

(c)  Malarial  Cachexia. — Prolonged  ex- 
posure in  a  malarious  district  with  repeated 
infection  by  way  of  the  parasites  is  fre- 
quentlv  followed  by  the  development  of  an 

„    ,  .    ,  '    -.  ..,  t.  „     Fig.   291. — Malarial    fever.      Prompt 

anaemia  or  liigii  grade  with  enlargement  of  effect  of  quinine.— German  HospitaL 
the  spleen.    Emaciation,  a  muddy  complexion 

with  general  cutaneous  pigmentation,  subcutaneous  and  retinal  hemor- 
rhages, breathlessness  upon  exertion,  oedema  of  the  ankles,  are  usual  s^aiip- 
toms.  There  is  irregular  temperature  varying  from  normal  to  subfebrile 
ranges  with  occasional  exacerbations— 102 °-103°  F.  (30°-39.5°  C).  The 
splenic  enlargement  is  often  massive,  constituting  the  tumor  known  in  the 
Southern  States  as  ^'ague  cdie.'"  Htematemesis  occasionally  occurs  and 
may  be  fatal. 

Diagnosis. —  Direct. — The  recognition  of  the  essential  nature  of  the 
malarial  fevers  is  not  usually  attended  with  difficulty.  The  two  important 
tests  are  the  presence  of  the  blood  parasite  and  the  curative  effect  of  quinine. 
A  history  of  exposure,  the  well-defiued  periodicity  of  the  regularly  inter- 
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mitting  tertian  and  quartan  fevers,  enlargement  of  the  spleen,  herpes,  and 
the  absence  of  tuberculosis,  syphilis,  sepsis,  or  other  causes  of  period- 
ical fever  are  diagnostic  criteria  of  secondary  importance. 

Differential. — The  estivo-autumnal  form  often  closely  simulates 
enteric  fever.  On  the  one  hand  the  malarial  parasite  and  control  by  qui- 
nine, on  the  other  the  Widal  reaction  and  the  powerlessness  of  any  drug  to 
arrest  the  course  of  the  attack,  are  positive  tests.  The  parasites  may  be 
demonstrated  in  fresh  blood  taken  a  few  hours  before  the  expected  chill. 
In  doubtful  cases  a  carefully  prepared  cover-slip  preparation  of  the  blood 
may  be  stained  for  examination.  The  intermittent  pyrexia  which  refuses 
to  yield  to  quinine  in  daily  doses  of  15  to  20  grains — gramme  1  to  1.3 — 
properly  administered  by  the  mouth  or  hypodermically  is  not  malarial. 
The  masked  intermittents — dumb  agme — ^blurred  types — which  occur  in 
persistent  infections  or  after  inadequate  treatment  manifest  themselves 
by  indefinite  symptoms  and  attacks  of  irregular  fever  or  an  afebrile  tem- 
perature with  an  occasional  chill.  Here  the  therapeutic  test  is  conclusive. 
In  septic  states  with  intermittent  pyrexia,  abscess,  maligTiant  endocarditis, 
hepatic  fever  and  the  like,  a  study  of  the  blood  is  important,  since  leuco- 
cytosis,  which  does  not  often  occur  in  uncomplicated  malaria,  is  usually 
present  in  these  conditions. 

Prognosis.- — The  malarial  fevers  of  the  regularly  intermitting  forms 
and  the  estivo-autumnal  fevers  of  temperate  climates  yield  readily  to  treat- 
ment by  quinine.  If  neglected  or  when  reinfection  occurs  they  recur  from 
year  to  year  with  vernal  or  autumnal  relapses.  Malarial  cachexia  may  thus 
develop.  The  prognosis  in  the  tropical  forms  of  estivo-autumnal  fever  is 
grave.  Life  can  be  saved  in  many  of  the  cases  only  by  the  prompt,  skilful, 
and  judicious  administration  of  quinine  in  sufficient  doses,  and  the  removal 
of  the  patient  from  the  danger  of  reinfection.  The  prognosis  in  malarial 
cachexia  is  fairly  good.  Health  may  be  regained  by  proper  treatment 
sufficiently  prolonged.    The  main  indication  is  the  avoidance  of  reinfection. 

B.  DISEASES  DUE  TO  FLUKES— DISTOMIASIS. 

The  parasitic  trematodes  are  widely  distributed  among  vertebrate  ani- 
mals. These  are  important  in  man :  (1)  Fasciola  hepatica — Distonum  hepat- 
icum;  (2)  Paragonimus  westermani — ^Distoma  pulmonis;  (3)  Fasciolopsis 
(Distoma)  buski;  and  (4)  Schistosomum  haematobium — Bilharzia  hsema- 
tobia.    The  following  clinical  f ormsi  of  distomiasis  are  to  be  considered : 

1.  Hepatic  Distomiasis. —  Several  species  of  liver  flukes  have  been 
observed  in  man,  of  which  the  most  important  is  Opisthorchis  sinensis, 
widely  distributed  in  the  East,  especially  in  Tonquin,  China,  and  Japan. 
Imported  cases  have  been  encountered  in  the  United  States.  This  para- 
site is  10-14  mm.  long  by  2.4-3.9  mm.  broad.  The  eggs  are  oval  with  a 
well-defined  operculum  at  the  pointed  pole.  They  measure  0.027-0.030 
by  0.015-0.0175.  The  parasite  infests  the  gall-bladder  and  gall-ducts  of 
domestic  dogs  and  eats  and  human  beings.  They  have  also  been  found  in 
the  pancreas  of  human  beings.  Their  number  is  sometimes  enormous. 
The  changes  produced  in  the  gall-ducts  are  local  dilatations  with  sac- 
culation and  proliferation  of  the  connective  tissue  of  the  wall,  and  in  the 
liver  interstitial  hepatitis  followed  by  atrophy. 
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Symptoms. —  Intoniiitlt'nt  diiuilui'a,  sometimes  bloody;  enlargement 
of  the  liver,  with  pain,  and  jaundice  which  is  intermittent;  and  slight  fever. 
After  two  or  throe  years  a'dema  of  the  feet  occurs,  followed  by  anasarca 
aJid  asfites.  Tlu'  ova  are  found  in  the  stools.  Recovery  takes  place,  but 
relapses  ocrui-.     T\w  mortality  is  about  14  per  cent. 

2.  Pulmonary  Distomiasis. —  Paraj,'onimus  (Distoma)  westermani  has 
been  observed  in  China,  Korea,  Ponnosa,  and  Japan.  Imported  cases  have 
been  studied  in  the  I'nited  States.  The  body  is  reddish-brown  in  color  and 
plump.  It  is  8-10  mm.  in  lenyrth,  4-6  mm.  in  breadth.  The  egf^s  are  oval, 
brownish-yellow,  thin-shelled,  and  have  approximate  average  diameters  of 
0.09  mm.  in  length  by  0.06  mm.  in.  breadth.  They  are  found  in  large  num- 
bers in  the  sputum. 

Symptoms.  —  There  is  cough  and  blood  spitting  but  tlie  symptoms  are 
usually  slight.  The  patients  are  able  to  follow  their  occupations.  Copious 
haemoptysis  sometimes  occurs.  i\Iales  are  principally  aflfected ;  women  and 
children  rarely.    The  mode  of  infection  has  not  been  discovered. 

3.  Intestinal  Distomiasis. — -Fasciolopsis  (Distoma)  buski  has  only  been 
observed  in  the  intestine  of  man.  The  cases  have  occurred  in  Eastern  and 
Southern  Asia.     Seven  cases  only  have  been  reported  (Braun). 

4.  Haemic  Distomiasis — Bilharziasis. — A  parasitic  disease  endemic  in 
Eg^'pt,  Abyssinia,  The  Sudan,  and  in  many  other  districts  of  Africa.  There 
appears  to  be  a  centre  of  infection  in  Arabia.  Elsewhere  beyond  the 
borders  of  Africa  it  is  encountered  in  imported  cases.  The  para.site — 
Schistosomum  hcematobium — wa,s  discovered  by  Bilharz  in  1852.  Unlike 
the  other  flukes  the  sexes  are  separate  and  the  male  carries  the  female  in 
a  gyna?cophorous  canal.  The  male  is  of  a  whitish  color  and  12-14  mm.  in 
length,  varying  from  1  mm.  to  0.4^0.5  mm.  in  diameter.  The  dorsal  surface 
of  the  posterior  part  of  the  body  is  covered  with  spinous  papilla?.  The 
female  is  filiform,  pointed  at  the  ends,  about  20  mm.  in  length,  and  0.25  mm. 
in  diameter.  The  eggs  are  oval,  of  a  transparent  yellow  color,  thin-shelled, 
and  provided  with  a  terminal  spine.  They  varv'  greatly  in  size.  They 
hatch  in  water.  The  development  of  the  embryo  has  not  been  worked  out. 
Whether  infection  takes  place  by  the  mouth,  the  urethra,  or  through  the 
skin  in  bathing  is  unknown.  The  young  specimens  are  found  in  the  portal 
vein,  the  sexes  separate.  Hence  the  males  bearing  the  females  penetrate 
to  the  venous  plexus  of  the  pelvis,  from  which,  they  reach  the  wall  of  the 
bladder  and  rectum,  the  ova  being  deposited  in  the  tissues  but  wandering 
by  means  of  the  spine  and  being  voided  with  the  faeces  and  urine.  They 
are  easily  found  in  the  latter,  especially  in  the  flakes  of  mucus  present. 
Many  remain  in  the  tissues,  causing  inflammatoiy  irritation,  fibroid  thick- 
ening, and  papillomatous  growths.  Others  collecting  within  the  bladder 
perish  and  undergo  calcification,  thus  forming  the  nuclei  of  the  vesical 
calculi  so  common  in  bilhai'ziasis.  The  ova  may  be  transported  to  distant 
parts  by  the  blood  stream,  and  have  been  foimd  in  all  the  organs,  though 
in  small  numbers. 

Symptoms. — The  infection  is  sometimes  latent,  the  parasites  giving 
rise  to  no  sjTuptoms.  This  is  especially  the  case  while  they  remain  in  the 
portal  vein.    Early  s^^nptoms  are  catarrh  of  the  bladder,  with  pain  in  the 
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bladder  and  rectum  and  in  the  lumbar  region.  The  urine  is  at  first  normal 
in  appearance,  but  after  a  time  there  is  tenesmus  with  bloody  mucus  and 
pus  at  intervals  or  daily.  As  the  disease  progresses  the  vesical  inflammation 
becomes  more  intense,  the  urine  contains  blood  and  pus  in  increasing 
quantities,  and  calcuh  are  found  which  produce  their  characteristic  symp- 
toms. The  ureters,  the  pelvis  of  the  kidneys,  the  kidneys,  the  rectum,  and 
occasionally  the  vagina  become  involved.  The  nutrition  is  greatly  impaired 
and  death  may  result  from  general  marasmus.  In  a  considerable  proportion 
of  the  cases  it  is  due  to  uremia,  sepsis,  or  an  intercurrent  pneumonia. 
Perineal  and  urethral  abscess  formation  is  common. 

Diagnosis. — The  urinary  symptoms  are  suggestive  and  the  direct 
diagnosis  may  be  made  by  finding  the  characteristic  ova  in  the  bloody 
urine  or  in  the  blood  and  mucus  discharged  from  the  rectum. 

Prognosis. — In  mild  infections  under  circumstances  in  which  rein- 
fection can  be  avoided,  the  symptoms  sometimes  disappear.  As  a  rule, 
the  prognosis  is  highly  unfavorable  both  as  to  mitigation  of  suffering  and 
as  to  recovery. 

Katsurada  in  1904  described  a  fluke,  closely  resembling  Schistosomum 
hffimatobium,  to  which  he  attributed  an  endemic  disease,  characterized  by 
enlargement  of  the  liver  and  spleen,  cachexia,  and  ascites,  and  to  which  he 
gave  the  name  S.  japonicum.  Three  months  later  the  same  parasite  was 
found  by  Dr.  John  Catto  and  named  by  Blanchard  Schistosoma  cattoi. 
The  ova  are  smaller  than  those  of  S.  hsematobium,  brownish  in  color,  and 
not  provided  with  the  characteristic  terminal  spine.  This  parasite  infests 
the  blood-vessels  of  the  intestinal  canal  and  the  organs  related  to  it,  and 
the  ova  are  found  in  the  fseces. 

In  Porto  Rico  there  exists  a  rectal  form  of  bilharziasis  in  which 
the  ova  are  lateral-spined.  Sambon  has  considered  this  a  new  species 
and  has  called  it  S.  mansoni. 

C.   DISEASES  DUE   TO   CESTODES. 

Tapeworms ;     Hydatid  Disease. 

i.   Intestinal  Cestodes — Tapeworms. 

Cestodes  are  flat  worms  without  mouth  or  intestine,  consisting  of  a 
scolex  and  proglottides,  which  develop  by  generation  in  alternate  hosts 
and  by  gemmation  with  elongated  tape-hke  colonies.  They  combine, 
except  in  a  hmited  number  of  species,  the  male  and  the  female  sexual 
organs  in  the  same  segment.  The  scolex  or  head  serves  as  the  means  of 
attachment  for  the  entire  worm  to  the  wall  of  the  intestine  and  is  for  that 
purpose  provided  with  suctorial  organs  and  clinging  organs  or  booklets. 
These  organs  of  attachment  are  differently  arranged  in  different  species. 
The  narrow  thread-hke  part  immediately  posterior  to  the  scolex  is  known 
as  the  neck.  The  proglottides  or  segments  are  joined  to  the  scolex  longi- 
tudinally in  such  "a  manner  that  the  youngest  proglottis  is  nearest  the  neck 
and  the  oldest  most  distant  from  it. 

The  number  of  segments  varies  in  different  species  from  a  few  to  several 
hundred.      They  are  quadrangular  and,  as  a  rule,  the  younger  ones  have 


Fig.  292. — 1.  Fasciola  hepatica. — After  Claus.    2.  Egg  of  parasite. — After  Braun. 


Fig.  293. — 1.  Paragonimns  westermani. — .After  Leu kart.     2.  Egg  of  parasite. — .\fter  Katsurada, 
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their  long  ilianiotor  transverse  to  the  long  axis  of  the  worm,  those  in  the 
niiddle  are  scjuarish,  and  the  most  distant  have  their  long  diameter  in  the 
long  axis  of  the  worm.  The  lateral  hortlers  usually  converge  toward  the 
anterior  extremity  in  such  a  manner  that  the  anterior  border  of  the  seg- 
ment is  sliorter  than  the  posteiior  border  of  the  next  younger  segment 
to  which  it  is  attached.  About  tiie  middle  of  one  margin  is  the  projection 
of  the  genital  pore  alternating  irregularly.  The  uterus  has  a  median  trunk 
with  lateral  branches,  which  may  be  seen  when  the 
segment   is  ligiitly  pressetl   between  glass  plates. 

The  segments,  single  or  in  tape-like  sections 
of  several,  become  detached  from  the  posterior 
end  and  after  lingering  in  the  intestine  for  a  time 
are  evacuated  with  the  faeces,  or  work  their  way 
out  of  the  anus  and  are  sometimes  found  in  the 
clothing  of  the  host.  In  violent  vomiting  single 
or  several  united  segments  may  be  ejected  and 
segments  or  an  entire  worm  may  find  the  way 
through  abnormal  communications  into  contiguous 
organs,  as  the  bladder  or  the  peritoneal  cavity. 
The  length  of  tapeworms  depends  upon  the  size 
and  number  of  the  segments.  The  largest  species 
ma}'  attain  a  length  of  8  to  10  metres. 

The  number  of  genera  is  about  eighty.  Cer- 
tain species  in  the  adult,  sexually  ripe  stage 
infest  the  small  intestine  of  man — the  definitive 
host;  the  corresponding  larval  forms  live  normally 
in  the  intramuscular  connective  tissue  and  viscera 
of  certain  animals  which  constitute  the  interme- 
diate host.  Exceptionally  man,  by  swallowdng 
the  embryos — oncospheres — becomes  the  host  of 
the  larval  forms — Cysticercus  cellulosse;  Echino- 
coccus.    The  most  common  tapeworms  of  man  are: 

(a)  Taenia  Solium  (Armed  Tapeworm;  Pork 
Tapeworm). — This  cestode  was  so  called  because 
it  was  supposed  to  exist  as  a  solitary  parasite  in 
the  intestine.  It  is  now  known  that  two  or  more 
tapeworms  may  be  present  at  the  same  time. 

Average  length  3  metres;  head  globular, 
0.8-1.0  mm.  in  diameter  and  armed  with  a 
double  row  of  hooks;  suckers  hemispherical;  neck 
slender  and  5-10  mm.  in  length;  proglottides  800-1000  in  number  when 
mature  and  ready  for  detachment,  10-12  mm.  in  length  by  5-6  mm.  in 
breadth;  genital  pores  alternate;  uterus  consists  of  a  median  trunk  with 
7-10  lateral  branches  on  each  side,  some  of  which  again  branch;  eggs  oval 
with  very  delicate  shell;  embrj'onal  shell  thick,  globular,  of  a  pale  yellow- 
ish color  with  radial  stripes,  0.031-0.036  mm.  in  diameter;  the  embryo 
armed  with  six  hooklets.  This  parasite  when  fully  developed  is  found 
exclusively  in  the  small  intestine  of  man.  The  embryos  are  voided  with 
the  faeces  but  undergo  no  further  development  unless  taken  into  the  stom- 


FiG.  294. —  Taenia  solium.  1, 
ovum;  2,  segment,  showing  uterus; 
3,  book;  4,  head. 
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ach  of  a  suitable  animal,  especially  the  hog  or  man  himself.  The  embryo 
shells  are  then  digested,  the  armed  embryos  are  set  free,  and,  finding  their 
way  to  various  parts  of  the  body,  develop  into  the  larvae  or  cysticerci. 

The  geographical  distribution  of  T.  solium  corresponds  in  general 
with  that  of  the  domestic  hog  and  the  customary  use  of  raw  or  insuffi- 
ciently cooked  pork.  It  is  relatively  common 
in  North  Germany,  rare  in  the  United  States, 
and  for  obvious  reasons  in  Mussulman  countries 
and  among  the  Jews. 

(b)  Taenia  Saginata  {T .  mediocanellata; 
Unarmed  Ta'peivorm;  Beef  Tapeworm). — Length 
variable,  up  to  10  metres,  even  36  metres;  head 
cubical,  1.5-2  mm.  in  diameter  and  without 
booklets;  suckers  spherical  and  pigmented; 
neck  long  and  about  half  the  diameter  of  the 
scolex;  proglottides  average  in  number  1000; 
when  mature,  pumpkin-seed  shaped,  16-20  mm. 
in  length  by  4-7  mm.  in  breadth;  genital  pores 
irregularly  alternate;  uterus  median  with  twenty 
to  thirty-five  lateral  branches  on  each  side,  also 
ramifying.  Eggs  globular,  shell  provided  with 
one  or  two  filaments.  Embryonal  shell  oval, 
thick,  transparent,  and  striated,  measuring  0.03- 
0.04  mm.  in  length  by  0.02-0.03  mm.  in  breadth. 
T.  saginata  in  its  adult  stage  is  found  only  in 
the  intestinal  canal  of  man.  The  ripe  segments 
and  ova  are  voided  in  the  faeces  and  swallowed 
by  cattle,  in  the  muscles  and  organs  of  which 
they  develop  into  Cysticercus  bo\ds.  T.  saginata 
is  the  most  common  tapeworm  of  man  and  is 
widely  distributed.  It  is  the  ordinary  tapeworm 
of  North  America,  is  very  common  in  Europe 
and  Africa,  and  has  been  known  in  the  East  for 
centuries.  The  Jews,  who  are  forbidden  to  eat 
pork,  especially  suffer  from  the  beef  tapeworm. 
The  eating  of  uncooked  beef  is  liable  to  be 
followed  by  this  form  of  parasite. 

Much  less  common  are: 

(c)  Taenia  Cucumerina  (T.  elliptica;  Dipy- 
lidium  canium).- — A  small  tapeworm  found  in 
great    numbers   in    the    intestines    of    the    dog 

and  cat.  The  larvae  develop  in  the  lice  and  fleas  of  those  animals. 
This  parasite  is  sometimes  observed  in  httle  children. 

(d)  Taenia  Nana  {Hymenolepis  nana). — A  small  parasite  having  the 
genital  pores  all  upon  one  side.  This  parasite  is  common  in  Italy.  Stiles 
states  that  H,  nana  is  the  most  common  tapeworm  in  children  in  the 
United  States.  It  is  supposed  to  have  cysticercus  stages  in  the  intestinal 
villi,  no  secondary  host  being  necessary.  There  are  marked  nervous 
symptoms   and  signs  of  profound  infection. 


Fig.  295. — Tsenia  saginata.  1 
ovum;  2,  fully  developed  seg 
ment  showing  uterus;  3,    head. 


DISEASES  DUE  To  Cl'STODES. 


257 


(o)  Tfenia  Flavopunctata  ill ipnenolepis  diminula). — This  small  ogs- 
tode  is  extremely  rare.  The  prof^lottides  show  posteriorly  u  yellow  area 
correspoiuliiifi;  to  the  male  sexual  orj^ans;    hence  the  luinu!. 

(f)  Taenia  Lata  {I )ihothriocephalus  latus;  Bothriocephalus  latus). — The 
designation  of  this  cestode  indicates  the  lateral  pitting  of  the  head  and 
its  relatively  large  size.  Length  up  to  0  or  more  metres;  lu-ad  almond- 
shaped,  2-3  mm.  in  length  and  flattened,  a  deep  suctorial  groove  with  sharp 
edges  being  situated  at  each  side;  no  hooklets;  neck  very  thin;  pro- 
glottides numbering  3000-4500,  greater  in 
breadth  than  in  length ;  eggs  large  with 
brownish  shells,  deposited  in  the  intestines, 
voided  with  the  fa?ces,  and  hatched  in  water. 
The  intermediary  hosts  are  the  pike  and 
other  fish.  This  parasite  is  widely  encoun- 
tered in  the  Baltic  provinces  and  Switzerland 
and  is  the  common  tapeworm  in  Japan. 

Etiology. — The  eating  of  the  raw  or  insuf- 
ficiently cooked  flesh  of  animals  and  fish,  and 
uncleanly  habits,  constitute  predisposing  influ- 
ences of  great  moment.  Tapeworm,  owing  to 
systematic  food  inspection,  is  rapidly  becoming 
less  prevalent  in  well  organized  communities. 
The  parasites  may  be  encountered  at  any  pe- 
riod of  life.  They  are  common  in  children  and 
have  been  met  with  in  infants  at  the  breast. 

Symptoms. — Tapeworms  may  give  rise  to 
no  inconvenience.  They  are  rarely  danger- 
ous. Their  presence  may,  however,  occasion 
symptoms,  partly  gastro- intestinal,  partly 
nervous.  Among  the  former  are  a  ravenous 
appetite,  abdominal  uneasiness  and  distress, 
nausea,  and  diarrhoea;  among  the  latter, 
nervous  depression  and  hypochondria.  Con- 
vulsions, chorea,  vertiginous  attacks,  often 
attributed  to  the  parasite,  are  rarely  directly 
caused  by  it.  The  cessation  of  any  group  of 
symptoms  upon  its  removal  is  important. 
Autosuggestion  is  to  be  considered.  On  the 
other  hand  troublesome  symptoms  are  sometimes  undoubtedly  due  to 
intestinal  irritation  or  to  toxic  substances,  evolved  by  the  worm,  acting 
upon  the  nervous  system  and  the  blood — hiemoly.sis.  The  Bothriocephalus 
may  be  the  cause  of  a  severe  anaemia  having  the  characters  of  pernicious 
anaemia,  which  sometimes  proves  fatal,  but  which  in  some  instances  has 
terminated  in  prompt  recovery  after  the  removal  of  the  worm. 

Diagnosis. — The  presence  of  the  segments  in  the  stools  or  in  the  gar- 
ments of  the  patient  is  positive.  The  ova  and  oncospheres  may  be  found 
in  great  numbers  upon  microscopic  examination  of  the  stools.  Tapeworm 
treatment  should  never  be  inaugurated  until  the  direct  diagnosis  has  been 
made  by  the  discoverv  of  the  segments  or  ova  in  the  stools.     Various  sub- 

17 


Fig.  296.— Tffinia  lata.     1,    ovum;    2, 
mature  segment;  3,  head. 
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stances  found  in  the  faeces,  such  as  shreds  of  mucus,  bits  of  aponeurosis  or 
tendon,  or  seeds  are  brought  to  the  physician  by  the  patient  who  suspects 
that  he  has  tapeworm.  The  differential  diagnosis  between  the  ova  may  be 
uncertain,  but  the  difference  between  T.  solium  and  T.  saginata  is  at  once 
apparent  upon  examining  the  ripe  segments  between  glass  slides.  The 
rare  species  must  be  submitted  to  an  expert. 

The   prognosis   is   favorable.     There  are  several    efficient   taeniacides. 

ii.   Visceral  Cestodes. 

(a)  Cysticercus  Cellulosae. — Infection  of  human  beings  by  cysticerci 
takes  place  by  the  introduction  of  the  ripe  ova  (oncospheres)  of  T.  solium 
into  the  stomach.  This  occurs  by  drinking  contaminated  water,  eating 
salads  or  other  raw  vegetables  washed  with  such  water,  or  in  uncleanly 
persons  by  their  accidental  introduction  from  the  fingers.  Autoinfection 
doubtless  frequently  takes  place  in  this  manner  and  sometimes  from  the 
retropulsion  of  the  mature  segments  into  the  stomach  in  the  act  of  vomit- 
ing. The  development  of  Cysticercus  cellulosae  takes  from  two  to  three 
or  four  months.  Their  length  of  life  in  animals  is  unknown.  After  a  time 
they  die  and  become  calcified  or  undergo  caseation.  They  have  been  found 
in  almost  every  organ  in  the  human  body.  They  appear  in  subcutaneous 
tissues  and  in  the  muscles  as  ovoid  whitish  bodies,  on  the  surface  of  which 
a  spot  may  be  found  which  is  the  invaginated  head.  They  are  most  com- 
mon in  the  brain,  in  which  they  sometimes  attain  considerable  size.  They 
infest  next  in  the  order  of  frequency  the  eye,  muscles,  heart,  the  sub- 
cutaneous tissue,  the  lungs,  and  liver.  They  were  demonstrated  by  Von 
Graefe  in  the  vitreous  humor  and  many  cases  have  since  been  recorded. 
The  number  of  cysticerci  in  a  single  individual  varies  from  a  few  to 
several  thousand. 

Symptoms. — In  the  hog  the  cysticerci  are  often  present  in  enormous 
numbers  without  impairing  the  nutrition  or  giving  rise  to  noticeable 
symptoms.  In  America  they  are  extremely  rare  in  man.  When  present 
in  small  numbers  in  the  subcutaneous  tissues  or  the  muscles  they  cause 
little  or  no  trouble.  When  present  in  large  numbers  or  in  regions  where 
their  growth  is  unrestrained  by  pressure  they  may  cause  very  marked 
disturbances.  Their  general  distribution  causes  muscular  pain,  stiffness, 
tingling,  and  numbness ;  in  the  silent  region  of  the  brain  they  may  cause  no 
symptoms,  but  elsewhere  they  have  the  same  effect  as  other  forms  of  tumor. 

Diagnosis. — Direct. — In  the  eye  a  positive  diagnosis  can  be  made  by 
ophthalmoscopic  examination.  Subcutaneous  nodules  may  be  excised 
and  examined.  The  sublingual  tissues  should  be  examined  in  a  sus- 
pected case.  The  cysticercus  of  the  ox  has  been  found  in  man  only 
in  a  few  instances. 

(b)  Echinococcus  Disease. — The  echinococci  are  the  larvae  of  T.  echino- 
coccus,  a  minute  cestode  measuring  2.5-6  mm.  in  length  and  0.06  mm.  in 
breadth,  having  a  scolex  armed  with  a  double  row  of  twenty-eight  to  fifty 
booklets  on  the  rostellum  and  composed  of  three  or  four  segments,  of 
which  the  posterior  only  is  mature.  The  mature  segment  contains  about 
5000  ova.     This  parasite  Hves  in  the  small  intestine  of  the  domestic  dog. 
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Tlu'  larval  or  cysticiTcus  staj^o  i.s  passed  in  various  orpjans  of  numerous 
spccios  of  maiunials,  especially  the  sheep,  ox,  and  hog.  Man  occasionally 
acquires  echinoeoccus  by  ingesting  the  oncospheres  in  caressing  or  otherwise 
coming  into  too  close  contact  with  infected  dogs,  or  using  the  same  dishes. 
Structure  and  Development.  —  Echinoeoccus  or  bladder-worm 
consists  of  a  cyst  or  vesicle  filled  with  a  watery  fiuid,  which  may  attain 
in  man  the  size  of  a  child's  head  but  in  cattle  does  not  often  exceed  the 
dimensions  of  an  orange  or  apple.  The  thin  wall  of  the  cyst  consists  of  two 
distinct  layers,  an  external,  laminated,  cuticular  membrane  or  capsule  and 
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-1,  Taenia  echinoeoccus;    2,  mother  and   daughter  cysts   (from  Allen  J. 
Smith's  preparation);  3,  hooks. 
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an  internal,  germinal,  or  parenchymatous  layer,  the  endo- 
cyst.  After  a  time  the  cyst  acquires  an  outer  or  accidental 
fibrous  investment.  The  development  in  cattle  is  often 
arrested  at  this  point  and  the  cysts  are  then  known  as 
acephalocysts  or  sterile  echinoeoccus  cysts.  In  other  cases 
in  domesticated  animals  brood  capsules  are  formed  within 
the  space,  upon  the  outer  surface  of  which  the  granular  or 
parenchymatous  layer  is  found.  From  this  surface  arise 
little  buds  or  projections  which  develop  into  scolices  supplied 
with  four  sucking  discs  and  a  circle  of  booklets.  When 
transferred  to  the  intestine  of  the  dog  each  scolex  may  con- 
stitute the  head  of  a  mature  tapeworm.  This  form  is  termed  Echinoeoccus 
veterinorum  or  fertile  echinoeoccus  cyst.  In  man  the  mother  cyst  forms 
daughter  cysts  which  resemble  it  in  structure  and  organization  and  originate 
from  detached  portions  of  the  parenchj^matous  layer.  These  daughter  cysts 
may  develop  outwardly  and  lie  between  the  outer  wall  of  the  mother  cyst  and 
the  adventitious  fibrous  capsule,  or  inwardly  and,  becoming  detached  from 
the  wall  of  the  mother  cy'st,  float  free  within  the  latter.  Their  number  is 
variable.  The  daughter  cyst  may  remain  sterile  or  in  time  may  produce  brood 
capsules  or  granddaughter  cysts.  Finally  the  mother  cyst  may  undergo 
destruction  and  the  daughter  cysts,  surrounded  by  thick  capsules  of 
connective  tissue,  may  form  an  irregular  tumor  mass — multilocular 
echinoeoccus.  The  fluid  is  of  a  faint  yellowish  color,  neutral  or  faintly 
acid  in  reaction,  non-albuminous,  and  of  a  specific  gravity  of  1.005-1.015. 
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It    contains    sugar,    inosite,    leucin,    tyrosin,    and   succinate    of    lime   ana 
soda.     Scolices  and  booklets   may  be  found   in  the  fluid  of   the   cysts. 

The  changes  which  the  cysts  undergo  are  as  follows:  (a)  Death, 
gradual  resorption  of  the  fluid  contents,  and  the  conversion  of  the  cyst  into 
a  granular,  partially  calcified  mass.  Such  masses  are  not  uncommon  in 
the  liver,  (b)  Rupture,  which  may  take  place  into  a  serous  sac,  a  hollow 
viscus  or  a  bronchus,  the  intestine  or  the  bladder,  into  the  bile  passages 
or  inferior  vena  cava,  or  externally.  These  accidents  are  all  unfavorable, 
though  recovery  may  follow  the  external  rupture  of  the  cyst,  (c)  Suppura- 
tion, which  may  occur  with  or  without  rupture  and  is  most  frequent  in 
hydatid  cysts  of  the  liver. 

The  geographical  distribution  of  echinococcus  disease  is  wide.  In 
Iceland  and  Australia  it  is  most  common.  In  European  countries  it  is  not 
rare.     It  is  extremely  infrequent  in  the  British  Isles  and  North  America. 

Symptoms. — The  condition  is  encountered  at  all  ages,  but  is  infre- 
quent in  children  and  old  persons.  The  period  of  greatest  liability  com- 
prises the  third  and  fourth  decades.  Women  are  more  frequently  affected 
than  men.  The  organs  most  commonly  involved  are  the  liver,  other 
abdominal  and  pelvic  organs,  brain,  and  circulatory  system.  In  a  majority 
of  the  cases  one  organ  only  is  affected.  The  primary  infection  may,  however, 
implicate  several  organs;  later,  infection  may  take  place,  or  in  consequence 
of  accidental  or  surgical  traumatism  daughter  cysts,  brood  capsules,  or 
scolices  may  find  their  way  into  a  serous  sac,  especially  the  peritoneum, 
and  colonize,  forming  new  tumors.  Hydatids  of  the  liver,  when  small 
and  deep-seated,  cause  neither  symptoms  nor  physical  signs.  When  large 
and  superficial  they  have  the  attributes  of  solid  or  cystic  tumors  in  general. 
Upon  the  anterior  surface  they  appear  as  circumscribed  round  or  oval 
tumors  of  firm  consistence  or  obscurely  fiuctuating;  a  cyst  of  the  left  lobe 
may  displace  the  heart  upward  and  give  rise  to  extensive  dulness  in  the  left 
hypochondrium;  a  cyst  of  the  right  lobe  yields  dulness  extending  upward 
into  the  chest.  Hydatid  Fremitus. — When  the  cj^st  is  superficially  situated, 
it  yields  in  some  instances,  upon  direct  finger  pei  cussion  with  the  right  hand 
and  palpation  with  the  fingers  of  the  left,  a  peculiar  prolonged  vibratile 
tremor.  Very  large  cysts  are  attended  with  distressing  sensations  of  weight 
and  dragging,  sometimes  of  actual  pain.  When  suppuration  occurs  septic 
symptoms  arise.  Rupture  into  the  bile  passages  causes  a  suppurative 
cholangitis  with  deep  j  aundice ;  into  the  vena  cava  sudden  death  from  the 
action  of  the  daughter  cysts  as  plugs  in  arresting  the  circulation  at  the 
tricuspid  orifice  or  in  the  pulmonary  artery.  A  toxic  substance  in  the  fluid 
contents,  probably  a  leucomaine,  causes,  when  introduced  into  the  peri- 
toneal cavity,  a  general  peritonitis.  To  this  substance  has  been  attributed 
the  urticaria  which  frequently  accompanies  the  rupture  of  hydatid  cysts 
or  operation  upon  theni. 

Diagnosis  of  Hydatids  of  the  Liver. — Direct. — Moderate-sized  cysts 
produce  no  symptoms  by  which  they  can  be  recognized.  A  large  circular 
or  oval  tumor  or,  in  the  case  of  multiple  cysts,  a  similar  large,  irregular 
mass,  unaccompanied  by  pain,  firm  and  elastic,  or  fluctuating,  and  espe- 
cially when  there  is  the  hydatid  tremor  connected  with  the  liver  and  not 
attended  by  derangement  of  the  health,  justifies  a  provisional  diagnosis  of 
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hydatid  cyst.  If,  upon  cxijloiatoiy  puncture,  a  fluid  having  ihc  above 
characters  and  containing;-  hookh-ts  is  \vith(ha\vn  the  dia{/;nosis  is  positive. 
If  lliero  is  u  history  of  acutely  developing  pulmonary  symptoms — ruptun; 
into  the  lung — and  hooklcts  or  cysts  in  the  matter  coughed  up,  the  diag- 
nosis is  certain.    The  presence  of  hooklets  in  a  doubtful  fluid  is  diagnostic. 

DiKKEHENTiAL. — Absccss. — When  suppuration  occurs  th(;  condition 
is  actually  hepatic  abscess.  The  history  of  a  tumor  in  tlu^  hepatic  region, 
unaccompanied  by  failure  of  health,  is  suggestive  of  hydatid  cyst;  of  dysen- 
tery or  traumatism  in  the  absence  of  previous  enlargement,  in  favor  of  pri- 
mary abscess.  Si/pJiilis. — The  tumor  or  tumors  are  firm  and  non-fluctuating. 
The  anamn(>sis  is  important.  Cancer. — As  a  rule  the  course  of  the  disease 
is  very  different  from  that  of  carcinoma  hepatis;  but  there  are  cases  in 
which  the  multiple  tumor  formation  simulates  cancer  very  closely.  Large, 
single  tumors  and  fluctuation,  especially  the  hydatid  fremitus,  are  in  favor 
of  hydatids.  Dilatation  of  tJiC'CaU-hladder. — Empyema  of  the  gall-bladder, 
in  the  absence  of  adhesions,  constitutes  a  pear-shaped  tumor  which  is  often 
movable  in  a  lateral  direction  more  freely  at  its  lower  than  its  upper  extrem- 
ity. Hydronephrosis. — The  discrimination  is  sometimes  beset  with  diffi- 
culties. In  this  contUtion  the  tumor  may  repeatedly  disappear  with  great 
diuresis.  If  a  hydatid  cyst  ruptures  into  the  bladder,  hooklets  may  be  found 
in  the  urine.  Pleural  Effusion  upon  the  Right  Side. — The  diagnostic  difficul- 
ties here  also  are  great.  Exploratory  puncture  is  necessary.  The  character 
of  the  fluid  is  distinctive. 

Diagnosis  of  Hydatids  of  the  Lungs  and  Pleura. — Lungs. — The  direct 
diagnosis  cannot  be  made  in  the  case  of  small  cysts  which  produce  only 
trifling  symptoms.  Larger  cysts  compress  the  pulmonary  tissue  and  lead 
to  inflammation  and  necrosis  with  ulceration  into  bronchi  and  the.  dis- 
charge of  membrane,  daughter  cysts,  and  hooklets.  Hemorrhage  is  com- 
mon. Pleura;. — Hemorrhage  into  the  pleura  with  empyema  and  pJeuro- 
pulmonary  fistula  occurs.  The  condition  simulates  ordinary  empyema  but 
the  anatomical  findings  in  the  sputa — membranes,  cysts,  or  hooklets — are 
diagnostic.  The  larvae  may  first  develop  in  the  pleura  and  reach  a  large 
volume,  simvilating  effusion.  The  upper  line  of  dulness  is  irregular.  Inflam- 
mation may  ensue  with  perforation  of  the  chest  wall.  The  condition  is  a 
serious  one,  liable  to  be  followed  by  sepsis. 

Diagnosis  of  Echinococcus  of  the  Kidneys, — The  kidney  may  be  dilated 
and  simulate  hydronephrosis.  The  diagnosis  can  be  made  only  by  an  ex- 
ploratory puncture  and  examination  of  the  fluid. 

Diagnosis  of  Echinococcus  of  the  Brain. — The  symptoms  are  not  char- 
acteristic, being  those  of  tumor — persistent  headache  with  vertigo  and 
vomiting,  convulsions  of  Jacksonian  type,  and  optic  neuritis  with  atrophy. 
The  differential  diagnosis  cannot  be  made.  Echinococcus  cysts  in  the  liver 
or  elsewhere  would  justify  a  probable  diagnosis.  Cystic  disease  of  the 
choroid  plexus  is  to  be  conridered. 

A  form  of  multilocular  echinococcus,  encountered  in  men  and  oxen  in 
Russia,  Bavaria,  Switzerland,  and  the  Austrian  Alps,  deserves  special 
consideration.  A  few  imported  cases  have  occurred  in  North  America. 
The  tumor  is  confined  to  the  liver  and  consists  of  dense  strands  of  connec- 
tive tissue  in  which  are  embedded  numerous  cysts  so  that  the  cut  section 


262 


MEDICAL  DIAGNOSIS. 


has  a  honeycomb  appearance.  The  C3^sts  are  filled  with  a  transparent  or 
opaque  gelatinous  fluid  and  present  the  appearance  of  alveolar  colloid 
cancer.  There  is  a  tendency  to  disintegrating  ulceration.  The  spleen  is 
usually  enlarged.  Jaundice  is  common.  There  is  a  ten- 
dency to  hemorrhage  and   the  prognosis  is  unfavorable. 

D.  DISEASES  DUE  TO  NEMATODES. 

Nematodes  are  elongated  round  worms  of  a  filiform 
or  fusiform  shape,  provided  with  a  mouth  and  intestinal 
apparatus.  The  sexes  are  in  most  species  separate  and 
the  male  can  be  distinguished  from  the  female  by  its 
smaller  and  more  slender  form  and  spiral  or  incurvated 
posterior  extremity.  Fertilization  takes  place  within  the 
uterus,  and  the  ova,  according  to  the  species,  are  deposited 
before  or  during  segmentation  or  with  the  embryo  fully 
developed.  A  few  species  are  viviparous.  The  mode  of 
infection  of  the  host  differs  according  to  the  species  of  worm. 


i.  Ascariasis. 

Ascaris  Lumbricoides. — The  body  is  spindle-shaped 
and  of  a  reddish  or  grayish-yellow  color,  with  four  longi- 
tudinal bands  and  transverse  markings.  The  male  meas- 
ures 12-25  cm.  in  length  and  about  3  mm.  in  transverse 
diameter  at  its  thickest  part;  the  female  from  20-40  cm. 
by  5  mm.  The  ova  are  elliptical  with  a  thick  brownish- 
red  covering.  They  measure  0.05-0.07  mm.  in  length  by 
0.04-0.05  mm.  in  breadth.  They  are  deposited  before 
segmentation  and  are  sometimes  present  in  the  stools  in 
great  numbers.  Generation  takes  place  without  inter- 
mediate host.  This  nematode  worm  is  the  most  common 
parasite  of  man  and  is  distributed  over  the  entire  world. 
It  is  most  frequent  in  young  children,  but  occurs  at  all 
periods  of  life.  It  is  extremely  common  in  the  negro 
races.  As  a  rule  only  a  few  worms  are  present,  but  cases 
have  been  reported  in  which  hundreds  of  them  have  been 
harbored  by  one  individual. 

The  upper  portion  of  the  small  intestine  is  the 
normal  habitat  of  the  round  worm.  They  migrate,  how- 
ever, into  the  stomach  and  are  frequently  evacuated  by 
vomiting.  This  is  especially  common  in  febrile  diseases. 
They  sometimes  pass  through  the  oesophagus  into  the 
pharynx  and  creep  out  through  mouth  or  nostrils.  They  have  been  known 
to  penetrate  the  Eustachian  tube  and  appear  at  the  external  auditory  meatus. 
They  sometimes  occupy  the  biliary  and  pancreatic  ducts,  or  inflammatory 
adhesions  between  the  intestine  and  adjacent  parts — worin  abscesfi.  Pass- 
ing from  the  pharynx  into  the  larynx  they  have  caused  fatal  asphyxia. 
In  other  cases  they  have  escaped  into  the  trachea  and,  penetrating  into  the 


Fig.  298. — Asca- 
ris lumbricoides.  1, 
ovum  (after  Braun) ; 
2,  female  worm. 
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bronclii,  have  bciMi  (he  occiisioii  of  jiuMj^rciic  (if  the  luii^.  They  soiiictiincs 
find  their  way  into  tlu'  bladder  and  arc  passed  witli  tiie  mine.  'I'lieso 
wanderings  are  the  cause  of  most  serious  and  often  unaccountable  symptoms, 
but  in  neurotic  persons  even  the  presence 
of  a  small  nund)er  of  worms  within  the 
intestine  may  <;ive  rise  to  nervous  j)lie- 
nomena — chiefly  hysterical — which  cease 
upon  their  expulsion.  In  other  cases 
irregular  fever  with  gastro-intestinal  symp- 
toms occurs.  These  symptoms  have  been 
regarded  as  reflex,  but  are  probably  due 
to  a  toxin.  The  presence  of  Ascaris 
kunbricoides  in  the  intestine  may  be 
demonstrated  by  finding  the  ova  upon 
microscopical  examination  of  the  fieces. 
Oxyuris  Vermicularis  {Thread  Worm; 
Seat  Worm). — One  of  the  most  common 
and  widely  distributed  of  human  para- 
sites. The  color  is  whitish  and  the 
females  may  be  seen  in  lively  movement 
in  the  recently  voided  fa:^ces  of  infected 
persons.  The  male  measures  3-5  mm.  in  length  and  the  female  is  10  mm. 
in  length  and  0.6  in  breadth.  The  ova  are  deposited  with  the  embryo  fully 
developed  and  are  very  rarely  found  in  the  feeces.  This  parasite  lives 
in  the  rectum  and  colon.  It  is  usually  present  in  enormous  numbers.  Its 
wanderings  are  chiefly  nocturnal  and  give  rise  to  troublesome  itching.  The 
localities  affected  are  the  sulcus  between  the  nates,  the  perineum,  and  the 
vulva.  As  the  result  of  scratching,  the  larvse  may  be  carried  to  the  nose 
and  mouth  and  the  patient  reinfects  himself,  or  he  may  infect  others  by 
the  hand  directly  or  indirectly.  The  primary  infection  takes  place  by 
means  of  water  or  fruits  or  vegetables  eaten  raw,  or  perhaps  through 
the  intervention  of  flies.  Direct  development  takes  place  without  an 
intermediate  host. 

Oxyuris  in  rare  instances  penetrates  the  wall  of  the  gut  and  causes  peri- 
rectal abscess.    Most  common  in  children,  it  may  be  encountered  at  any  age. 
The  symptoms  in  addition  to  local  irritation  and  itching  are  restless- 
ness, disturbed  sleep,  loss  of  appetite,  and  anaemia. 


Fig.  299. — 1,  dorsal  aspect  of  head  of 
Ascaris  lumbricoides;  2.  ventral  aspect  of 
head;  3,  tail  of  male;  4,  lateral  aspect  of  tail 
of  female;  5,  ventral  surface  of  tail  of 
female — After  Claus. 


ii.  Trichiniasis. 

The  disease  is  caused  by  the  embr^-os  of  Trichinella  spiralis,  which  pass 
from  the  intestines  and  are  distributed  widely  throughout  the  body,  but 
find  the  conditions  necessary  to  their  further  development  only  in  the 
fibres  of  the  transversely  striated  muscles,  in  which  they  develop  into 
encapsulated  larvae. 

Trichinella  Spiralis. — The  male  measures  1.4-1.6  mm.  in  length 
and  0.04  mm.  in  breadth;  the  female  3-4  mm.  in  length  and  0.06  mm.  in 
diameter.  This  parasite  in  the  adult  stage  inhabits  the  small  intestine  of 
man  and  various  mammals,  esiDecially  the  hog.    The  larvae  are  0.8-1  mm. 


264 


MEDICAL  DIAGNOSIS. 


Mp^^^^^^^Mi     in  length  and  infest  the  striated  muscles,  in  which  they 
'  '^■'^^^^^^^i'^^^'^^®^^      Hq  coiled  spirally  in  ovoid  capsules  which  mostly  have 
their    longitudinal    axis    parallel   with    the    long    axis 
of   the   muscular  fibres. 

It  has  been  experimentally  demonstrated  that  the 
encysted  larvee,  shortly  after  their  introduction  into 
the  stomach,  are  freed  from  their  capsules  by  the 
action  of  the  gastric  juice  and  pass  into  the  upper  part 
of  the  small  intestine,  where  they  quickly  attain  their 
adult  form.  Copulation  takes  place  in  the  course  of 
two  or  three  days,  after  which  the  males  die  and  the 
females,  which  are  viviparous,  penetrate  the  intestinal 
mucosa  and  reach  the  lymph  spaces,  in  which  they 
deposit  their  young.  Carried  by  the  lymph  stream 
and  ultimately  by  the  blood  current  the  embryos  invade 
the  striated  muscles,  in  which  encapsulation  takes  place. 
On  the  ninth  or  tenth  day  after  ingestion  of  the 
affected  flesh  the  first,  embryos  have  reached  their 
destination.  Two  or  three  embryos  may  occupy  the 
same  capsule.  The  infested  muscular  fibres  undergo 
degeneration  and  lose  their  striation.  The  intra- 
muscular connective  tissue  undergoes  an  inflammatory 
hyperplasia  and  forms  the  cystic  capsule.  In  the 
course  of  several  months  the  capsular  walls,  at  first 
translucent,  undergo  calcification,  which,  beginning  at 
the  poles,  gradually  progresses  until  in  the  course  of 
time  the  enclosed  larvae  also  become  calcified.  In 
hogs  calcification  is  usually  long  delayed,  so  that  the 
capsule  may  elude  ordinary  examination. 

The  larvse  are  not  evenly  distributed  throughout 
the  muscular  system.  Favorable  locations  are  the 
intercostal  muscles,  the  muscles  of  the  diaphragm, 
abdomen,  larynx,  and  tongue.  In  their  encysted  state 
the  larva3  sometimes  preserve  their  capacity  for  devel- 
opment for  many  years.  The  beginning  of  calcification 
marks  the  end  of  this  period.  Rats  appear  to  be  the 
normal  hosts  of  T.  spirahs.  They  infect  themselves 
by  devouring  the  flesh  of  their  own  kind  and  the  hog 
waste  in  abattoirs,  and  infect  other  animals,  as  pigs, 
dogs,  cats,  etc.,  by  which  they  are  sometimes  eaten. 
Pigs  are  also  infected  by  feeding  upon  the  offal  of 
trichinous  pigs.  Man  is  infected  by  eating  the  raw  or 
insufficiently  cooked  flesh  of  infected  hogs.  The  geo- 
graphical ciistribution  of  T.  spiralis  is  much  more 
extensive  than  the  occurrence  of  trichiniasis  in  man. 
The  custom  of  eating  raw  or  only  partially  cooked 
pork  is  the  important  cause  of  trichiniasis.  Where 
this  custom  does  not  prevail  epidemics  of  trichiniasis  do  not  occur,  even 
though  there  are  great  numbers  of  infected  hogs.     North  Germany  espe- 


FiG.  300.— Trichinella 
spiralis.  1,  larval  worm 
encapsulated  ;  2,  male  ; 
3,  female. 
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cially  suflers  and  affords  many  examples  of  grave  epidemics.  In  South 
Germany,  France,  l']njiland,  and  the  United  States  the  cHsease  is  infrecjuent. 
Post-mortem  investigations  indicate  that  miUl  sporadic  cases  aie  more 
common  in  this  country  than  was  formerly  supposed  and  that  they  are 
frequently  overlooked. 

The  anatomical  lesions  consist  of  minute  local  wounds  of  the  intestine 
caused  by  the  boring  female  trichinelhe  and  important  chiefly  in  j)roportion 
to  their  number;  of  the  lesions  in  the  muscles,  the  primitive  bundles  under- 
going granular  degeneration  with  local  myositis;  and  of  important  changes 
in  the  blood,  which  shows  a  marked  leucocytosis — 25,000-30,000.  The 
eosinophiles  arc  enormously  increased,  comprising  20  per  cent,  or  more  of 
all  the  leucocytes.  Fatty  degeneration  of  the  liver  and  enlargement  of 
the  superficial  lymph-glands  have  been  described.  New  broods  of  embrj'os 
are  produceel  from  time  to  time  and  adult  trichina?  are  found  post  mortem 
in  the  intestine  in  cases  fatal  at  the  end  of  four  or  five  weeks. 

Symptoms. — Sporadic  cases  occur,  but  the  disease  is  more  commonly 
endemic  and  local  epidemics  are  common.  The  last  can  almost  always  be 
directly  traced  to  the  pork  supply  and  not  rarely  have  followed  a  "  Fest " 
or  entertainment  in  which  uncooked  ham,  sausages,  or  similar  food  have 
been  largely  partaken  of.  Trichinous  flesh  may  be  eaten  without  causing 
trichiniasis.  This  occurs  when  the  cysts  have  been  thoroughly  acted  upon 
by  heat  in  cooking,  when  a  limited  number  of  embryos  have  been  ingested, 
and  when  active  purgation  has  promptly  occurred. 

(a)  Stage  of  Gastro-ixtestinal  Irritation. — A  few  days  after 
eating  trichinous  meat  loss  of  appetite,  abdominal  pain,  vomiting,  and 
diarrhcea  occur.  These  symptoms  are  of  varying  intensity,  sometimes  being 
absent  altogether,  sometimes  almost  choleraic.  These  symptoms  are 
often  attended  with  great  general  debility,  (b)  General  Infection. — 
The  invasion  of  the  muscles  gives  rise  in  man  to  a  more  or  less  intense 
myositis,  manifested  by  pain  upon  movement  and  pressure,  swelling  and 
tension  of  the  muscles,  and  oedema  of  the  overlying  skin.  The  muscles  of 
mastication  and  deglutition  are  especially  involved  and  the  predilection 
of  the  embr}'os  for  the  muscles  of  the  diaphragm  and  the  intercostal  muscles 
is  the  occasion  of  serious,  sometimes  fatal  dyspnoea.  The  onset  of  these 
symptoms,  which  follows  infection  in  about  ten  days  or  two  weeks,  is 
accompanied  by  fever  of  remittent  or  intermittent  type — 102°-104°  F. 
(39°— 40°  C.) — and  local  a?demas,  especially  under  the  eyes.  Excessive 
sweating,  itching,  and  urticaria  occur.  Ansemia,  rapid  wasting,  and  loss  of 
strength  are  common.  In  the  severer  cases  deUrium,  tremor,  and  dry  tongue 
occur.     Albuminuria  is  common  and  polyuria  may  occur. 

Diagnosis. — Direct. — "When  a  number  of  persons  fall  ill  at  the  same 
time  shortly  after  a  festival  or  who  are  customers  of  the  same  pork  butcher, 
suspicion  should  be  aroused.  The  finding  of  the  parasites  in  the  pork,  in 
the  stools  of  the  patients,  in  shreds  of  muscle  removed  for  the  purpose  under 
local  anaesthesia;  muscular  tenderness  upon  movement  or  pressure;  oedema 
under  the  eyes;  the  blood  count,  showing  high  leucocytosis  with  marked 
eosinophilia,  constitute  positive  diagnostic  criteria. 

Trichinellse  in  the  stools,  when  examined  with  a  low  power,  appear  as 
Bhort,  silver}',  glistening  threads,  which  are  sometimes  still  in  movement. 
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Differential. — Enteric  Fever. — Any  resemblance  that  may  occur  is 
superficial.  On  the  one  hand  we  have  a  definite  symptom-group  charac- 
terized by  the  gradual  rise  of  temperature,  relatively  slow  pulse  as  compared 
with  the  rise  of  temperature,  palpable  spleen,  and  rose  spots,  together  with 
a  positive  agglutination  test;  on  the  other  the  equally 
characteristic  symptom-complex  described  in  the  foregoing 
paragraph.  Rheumatic  Fever. — Pain  on  movement  and 
tenderness  are  suggestive.  But  the  joints  and  not  the 
muscles  are  involved  and  the  oedema  is  periarticular. 
Cholera. — The  urgency  of  the  intestinal  symptoms  and  the 
great  number  of  persons  simultaneously  affected  in  some 
of  the  epidemics  has  aroused  the  suspicion  of  cholera. 
Rice-water  discharges,  collapse,  and  the  rapid  course  of 
the  latter  disease  are  diagnostic  points  of  importance. 

Prognosis. — The  duration  and  severity  of  the  attack 
depends  upon  the  number  of  the  invading  embryos.  The 
symptoms  are  aggravated  by  the  access  of  fresh  groups. 
In  mild  cases  the  symptoms  are  slight  and  disappear  in  the 
course  of  two  or  three  weeks.  In  the  more  severe  cases  the 
active  symptoms  continue  for  several  weeks  and  convales- 
cence is  tardy.  The  death-rate  varies  from  1  or  2  to  20  or 
30  per  cent,  in  different  outbreaks.  Death  most  commonly 
occurs  in  the  fourth,  fifth,  or  sixth  week. 


iii.   Uncinariasis. 

Ankylostomiasis;  Hook=worm  Disease. — The  parasite 
of  this  disease  belongs  to  the  Strongylidse.  There  are  two 
species  parasitic  in  man,  distinguished  by  specific  ana- 
tomical differences,  especially  in  the  mouth,  and  by  differ- 
ences in  size — the  (a)  old-world  Ankylostoma  duodenale 
and  (b)  Necator  americanus.  The  general  characters  are 
similar.  The  body  is  cylindrical,  attenuated  anteriorly, 
and  of  a  reddish  color.     The  males  measure  8-10  mm.  in 

length  and  0.4-0.5  mm.  in 
breadth;  the  females  10-18 
mm.  in  length.      The   eggs 

i^^'^ —  — '     are    elliptical,  thin -shelled, 

^"^^^^^^^^^  and  measure  0.05-0.06  mm. 

^**^^^^^'  by  0.03-0.04  mm.  and   are 

laid  in  a  state  of  segmen- 
tation. In  the  European 
species  the  mouth  is  supplied 
with  four  sharp,  hook-like  ventral  teeth,  projecting  backward,  and  with 
two  teeth  projecting  forward  on  the  dorsal  surface,  while  in  the 
base  of  the  oral  cavity  there  is  one  tooth  directed  forward.  The 
Cauda  bursa  of  the  male  has  one  small  dorsal  and  two  large  lateral 
alar  processes.     The  development  is  direct  without  an  intermediate  host. 


Fig.   301 


Ankylostoma  duodenale,  natural    size  below,  and 
much  magnified  male. — After  Schulthess. 


DISEASES  DUE  TO  NEMATODES. 


2C7 


The  lulult  worm  infests  llie  duodenum,  less  frecjuently  the  jejunum, 
and  sucks  blood  with  its  head  Iniried  in  the  mucosa,  cluuif^inf:;  its  jj(jsiti(jn 
from  time  to  time  so  that  minute  hemorrhages  continue.  The  number  of 
worms  varies  from  a  few  to  a  thousand  or  more.  The  duration  of  life  in 
the  bowel  is  unknown.  The  di.sea.se  is  e.s.sentially  chronic.  It  may  be  kept 
up  by  the  prolonged  life  of  the  {)arasite,  or  by  reinfection. 

This  parasite  is  the  cause  of  "  Egyptian  chlorosis,  "  the  tunnel  disea-se 
of  St.  Ciottharil,  miners'  and  brickmakers'  disea.se,  and  tropical  ana^-mia. 
It  is  widely  distributed  in  warm  countries,  but  occurs  in  all  parts  of  the  old 
world.  Since  the  Spanish-American  War  uncinariasis  has  attracted  much 
attention  and  Xecator  americanus  (Stiles)  has  been  found  to  be  the  cau.se 
of  the  so-called  southern  anosmia.  It  is  endemic  in  Virginia,  North  and 
South  Carolina,  Georgia,'  Florida,  Alabama,  and  Texas.  It  is  extremely 
prevalent  in  Porto  Rico;  less  so  in  Cuba  and  Brazil. 

The  larva^  live  in  water  and  moist  soil.  There  are  two  hypotheses 
as  to  the  mode  of  their  introduction:  first,  that  they  are  ingested  by  the 


a  bed 

Fig.  302. — Eggs  of  Uncinaria  duodenalis.     a,  unsegmented;  h,  with  four  segments  and  showing  nuclear 
spindles;  c  and  d,  later  stages  of  segmentation.     X  400. — Emerson. 

mouth  in  drinking  water,  upon  uncooked  vegetables,  from  the  soiled  hands 
of  men  who  work  and  children  who  pla}'  in  moist  earth,  or  by  clay  eaters; 
and  second,  that  they  penetrate  the  skin  by  way  of  the  hair-follicles,  and 
are  transported  by  the  venous  blood  to  the  right  side  of  the  heart  and  the 
lungs,  whence  they  pass  by  way  of  the  bronchi  and  trachea  to  the  pharynx, 
and  are  then  sw^allowed  This  extraordinary  observation  of  Loos  has  been 
confirmed  by  others,  and  Smith  of  Atlanta  produced  uncinariasis  in  man  by 
the  application  of  mud  containing  the  larvae  to  the  arm.  The  long  vexed 
question  of  the  relation  of  "  ground  itch  "  to  uncinariasis  is  thus  settled. 

Symptoms. — The  clinical  phenomena  are  due  to  the  constant,  pro- 
longed drain  of  blood  from  the  intestinal  mucosa  by  the  parasites  them- 
selves and  from  the  wounds  which  they  have  made,  bacterial  infection  at 
the  site  of  the  lesions,  chronic  local  inflammation  and  thickening  of  the 
bowel,  and  the  deleterious  action  of  toxins  produced. 

The  ova  are  frequently  found  in  the  stools,  especially  in  children,  in 
the  absence  of  symptoms.  From  this  fact  it  has  been  inferred  that  a 
large  number  of  the  parasites  are  necessar}^  to  cause  the  disease.  The 
anpemia  is  the  most  striking  condition.  Some  associated  pigmentation 
gives  the  skin  a  peculiar  dirty  appearance.  The  facies  has  been  regarded 
as  characteristic,  its  peculiarities  consisting  in  a  pallid,  waxy  color  with 
faint  pigmentation,  and  a  lustreless,  blank  expression  of  the  eyes.  "When 
the  disease  is  marked  in  children,  nutrition  and  growth  are  seriously  inter- 
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fered  with.  Enlargement  of  the  liver  and  spleen,  with  oedema,  occurs  in 
advanced  cases,  and  the  symptoms  of  anaemia — breathlesnesss  and  palpita- 
tion upon  exertion,  pallor,  puffiness,  and  headache — are  common.  The  blood 
shows  corpuscular  and  haemoglobin  reduction,  infrequent  leucocytosis,  and 
a  moderate  eosinophilia.  In  old  cases  with  marked  anaemia,  which  has 
lasted  a  long  time,  the  eosinophile  count  is  low. 

Diagnosis. — Direct. — The  presence  in  fresh  faeces  of  ova  showing  seg- 
mentation, or  in  older  faeces  of  ova  containing  the  curled  embryos  within  or 
penetrating  the  thin  shell,  is  characteristic.  The  blotting-paper  test  may  be 
employed.  A  little  of  the  faeces  placed  on  white  blotting  paper  after  an  hour 
will  show  a  reddish  color  like  blood.*     Eosinophilia  is  of  diagnostic  value. 

Differential. — Pernicious  Ancemia. — Many  of  the  cases  suggest  this 
condition.  The  presence  of  the  ova  in  the  stools",  the  locality  from  which 
the  patient  comes,  his  occupation,  the  facies,  the  blood  picture,  and  the 
therapeutic  test  with  thymol  are  all  to  be  considered. 

Prognosis. — The  outlook  under  thymol  treatment,  except  in  advanced 
eases  with  marked  anaemia,  is  fairly  favorable. 

iv.    Filariasis. 

Filariae  are  long,  slender  nematodes,  which  live  parasitically  in  the 
serous  cavities  and  subcutaneous  tissues  of  the  mammals  which  they  infest. 
The  males  are  usually  much  smaller  than  the  females,  having  the  tail 
sharply  bent  or  spiral  and  being  supplied  with  wing-like  appendages. 

Nineteen  genera  are  described,  of  which  the  following  are  classed  under 
the  general  term  Filaria  sanguinis  hominis: 

1.  Filaria  bancrofti. — The  male  is  colorless  and  measures  40  mm.  in 
length  by  0.1  mm.  in  breadth.  The  female  is  of  a  brownish  color  and  70- 
80  mm.  in  length,  0.2-0.3  mm.  in  diameter,  and  possessed  of  two  uteri 
which  occupy  the  greater  part  of  the  body.  The  embryos  are  contained 
in  an  elongated,  scarcely  perceptible  membrane  in  which  they  move  freely. 
Their  length  is  0.13-0.3  mm.,  their  breadth  0.007-0.011  mm.  By  way  of 
the  lymph  stream  they  reach  the  blood  and  are  distributed  to  all  parts  of 
the  body.  Their  appearance  in  the  peripheral  circulation  is  peculiar, 
showing  a  remarkable  periodicity.  During  the  day  there  are  very  few  if 
any  to  be  found;  but  towards  sunset  they  appear  and  steadily  increase  in 
number  until  midnight,  when  they  gradually  decrease  and  disappear  by 
the  middle  of  the  morning.  If  the  patients  sleep  during  the  day  and  remain 
awake  at  night  the  order  of  the  appearance  of  embryos  is  reversed,  namely, 
they  are  present  during  the  day  and  not  to  be  found  at  night.  The  further 
development  of  filariae  is  associated  with  the  mosquito,  which  constitutes 
the  intermediate  host. 

This  parasite  is  distributed  in  nearly  all  tropical  countries,  and  filariasis 
is  common  in  India,  China,  Japan,  the  Australasian  Islands,  Egypt,  The 
Sudan,  Zanzibar,  Madagascar,  and  the  Southern  United  States.  Sporadic 
cases  are  occasionally  encountered  in  the  Middle  States  and  elsewhere  in 
temperate  climates  in  the  course  of  routine  examinations  of  the  blood. 
Some  of  these  cases  are  imported,  but  there  are  instances  in  which  the 
source  of  the  infection  could  not  be  traced. 

*  Ashford  and  Igaravidez,  U.S.  Senate  Document  No.  808,  1911,  mention  this  test  only  to  condemn  it. 
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Symptoms. — In  animals  and  (lurin;^;  a  lonp;  period  of  latency  in  man, 
filariie  may  exist  in  the  blood  without  causing  any  inconvenience.  Their 
presence  becomes  known  only  upon  examination  of  tiie  blood.  After  a 
time  ansemia,  splenic  enlargement,  and  irregular  fever  of  moderate  inten.sity 
may  occur.  When  the  lym})h-vessels  l)ecome  blocked  by  the  adult  worm 
or  the  ova,  characteristic  conditions  arise,  namely,  luenuitochyluria,  lymph 
scrotum,  and  elephantiasis. 

lI.KM.VTociiYLURiA. — The  uriuc  is  opaque,  milky  white,  or  blood- 
tinged.  On  standing  a  reddish  coagulum  sometimes  forms.  Microscopic- 
ally there  are  minute  globules  and  molecular  fat  and  erythrocytes  in 
varying  numbers.  The  quantity  of  urine  is  normal  or  it  may  be  increased. 
The  condition  is  intermittent,  and 
after  passing  chylous  urine  for  a  short 
period  the  patient  commonly  passes 
for  weeks  or  even  months  urine  that 
is  normal.  The  general  health  is 
often  fair.  In  other  cases  there  is 
more  or  less  uneasiness  in  the  lumbar 
region,  anaemia,  and  vesical  irritation, 
with  difficulty  in  passing  the  blood- 
clots  which  form  in  the  bladder. 

Lymph  Scrotum. — Blocking  of 
the  lymph  channels  is  followed  by  a 
dilatation  of  the  lymph  plexuses  that 
is  sometimes  enormous.  When  the 
scrotum  is  involved  there  is  great 
thickening  of  the  tissues  and  the 
distended  lymph-vessels  are  plainly 
visible.  Upon  puncture  a  clear  or 
sometimes  a  turbid  fluid  exudes. 

A  form  of  elephantiasis  follows 
permanent  occlusion  of  the  lymph 
channels  of  the  lower  extremities. 
The  lymphatic  glands,  especially  in 
the  groin,  are  much  enlarged. 

Diagnosis. — The  living  embryos 
in  the  recent  blood  are  readily  recog- 
nized. Their  presence  is  made  known  by  the  commotion  which  they  cause 
among  the  red  corpuscles,  and  the  worm  itself,  usually  in  active  movement, 
may  be  made  out  with  a  low  power.  Chylous  urine  may  occur  under  other 
circumstances  not  w^ell  understood.  The  non-parasitic  form  is  very  rare. 
Withdraw^al  of  fat  from  the  diet  is  usually  followed  by  disappearance  of 
the  chylous  appearance,  but  a  glass  or  two  of  milk  will  render  the  urine 
again  opaque. 

Most  cases  of  elephantiasis  in  temperate  climates  are  non-parasitic. 

Prognosis. — A  large  proportion  of  the  cases  remain  latent  for  an  indefi- 
nite period.  Many  of  the  cases  of  lymph  scrotum  and  elephantiasis  are 
progressive,  and  the  patient  succumbs  to  exhaustion  or  intercurrent  disease. 
The  removal  of  an  adult  worm  from  the  enlarged  inguinal  lymph-glands 


Fig.  303. — Microfilaria  nocturna. 
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has  been  followed  by  the  disappearance  of  the  embryos  from  the  blood. 
If  two  or  more  were  present  this  result  would  not  occur. 

2.  Filaria  diurna.  —  This  parasite  closely  resembles  F.  bancrofti. 
It  appears  in  the  blood  during  the  day  only,  or  at  night  when  the  patient 
remains  awake.  Manson  found  the  larvse  in  the  blood  of  several  negroes 
from  Congo.  The  mangrove  fly  is  supposed  to  be  the  intermediate  host. 
F.  loa  is  the  adult  form. 

3.  Filaria  perstans. — The  larva  was  discovered  by  Manson  in  1891. 
Manson  found  in  the  blood  of  Carib  Indians  sent  from  British  Guiana  two 
forms  of  larval  filarise  differing  in  type,  one  closely  resembling  those  of  F. 


'-^^ 


Fig.  304. — a.  Patient  aged  twentj'-three  years,  affected    ■with  elephantiasis  arabum.    h.  Same  patient, 
aged  forty-seven  years.     {1  nter national  Clinics.) 


perstans,  the  other  slightly  larger  and  likewise  without  a  sheath.  Daniels 
in  1898  found  the  adult  worm,  both  male  and  female.  The  female  is  70- 
80  mm.  in  length  by  0.12  mm.  in  breadth;  the  male  45  mm.  by  0.06  mm.; 
the  embryos  0.2  mm.  in  length  by  0.004  in  breadth  and  possess  no  sheath. 
The  adult  worms  inhabit  the  connective  tissue  of  the  mesentery  at  its 
spinal  attachment.  This  parasite  infests  the  tribes  who  dwell  in  dense 
swamps  and  deep  forests.  It  abounds  on  the  West  Coast  of  Africa,  in 
British  Guiana,  and  in  Porto  Rico.  It  may  be  observed  in  the  blood  both 
during  the  night  and  clay.  It  is  thought  to  be  the  cause  of  a  pustular  disease 
of  the  skin  common  among  the  negroes  of  the  West  Coast  of  Africa.  The 
intermediarv  host  has  not  been  settled. 


Fig.   305.  —  Filaria  medinensis.     1,  head; 
2,  3,  4,  larvae;  3,  adult  worm. — After  Glaus. 


Fig.  30G. — Trichocephalus  dispar.    1,  egg; 
2,  female;  3,  male. 
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V.   Dracontiasis. 

G  uinea- worm.  I) iseaae. 

Filan'a  (Dracunculiis)  mcdinensis  iduiuca-ivorm;  Medinn  u-ortn). — 
The  reniiile  lufasui-cs  50-SO  cm.  in  leii^lli  and  0.5-2  mm.  in  diameter  and 
is  eyiinilrical  in  form  with  a  blunt  anterior  extremity  find  a  pointed  pos- 
terior end  terminating;  in  a  hook.  Only  the  female  has  been  known.  Quite 
i-eeently,  however,  small  worms  about  4  cm.  in  Icnjrth  were  found  in  two 
instances  attached  to  the  females  and  regarded  by  Charles,  who  made  the 
observations,  as  males.  The  utenis  contains  a  great  number  of  living 
embryos,  which  may  reach  the  open  by  the  rupture  of  the  body  of  the 
adult  female.  They  develop  in  the  body  of  Cyclops.  The  male  and  female 
are  probably  ingested  by  the  mouth,  the  former  dying  and  the  latter,  after 
impregnation,  finding  its  way  to  the  subcutaneous  tissues,  in  which  it  slowly 
develops,  remaining  quiescent  during  a  period  of  eight  to  ten  months.  It 
feels  like  a  coil  of  string  under  the  skin.  As  the  embryos  develop  the  adult 
worm  slowly  makes  its  Avay  doAmward  to  the  leg  or  foot,  where  it  forms 
a  small  vesicle  or  abscess,  which  bursts,  leaving  an  ulcer  in  the  base  of  which 
its  head  appears.  The  uterus  ruptures  and  the  embryos  are  discharged  in 
a  whitish  fluid.  The  worm  may  novs^  leave  the  host  spontaneously.  Guinea- 
worms  are  usually  solitary,  but  several  have  been  observed  in  the  same 
individual.  It  attacks  all  races  without  distinction.  It  has  been  known 
from  the  earliest  historical  periods.  It  is  especially  prevalent  in  Africa 
and  the  AYest  Indies,  but  imported  cases  are  occasionally  observed  in  the 
United  States. 

"When  the  worm  first  becomes  palpable  there  is  sometimes  fever  together 
with  an  eosinophilia. 

Trichocephalus  dispar  (T.  trichiuriis ;  Whip-worm). — This  parasite 
may  be  recognized  by  the  difference  between  its  filiform  anterior  extremity 
and  its  much  thicker  posterior  portion.  Its  length  is  40-50  mm.,  the  male 
being  slightly  shorter  than  the  female.  The  ova  are  lemon-shaped,  and 
have  a  thick  brownish  shell  at  the  ends  of  which  are  light  yellow  plugs  or 
buttons.  They  measure  0.05  mm.  in  their  long  diameter  and  0.02  mm.  in 
their  transvei"se  diameter.  This  is  a  common  and  widely  spread  parasite 
of  man  infesting  the  cai-ciun  and  other  parts  of  the  intestine.  It  usually 
gives  rise  to  no  symptoms,  but  exceptionally  its  presence  in  great  numbers 
is  associated  with  ampmia  and  diarrhoea. 

A  number  of  less  important  nematode  worms  have  been  observed  in 
man,  but  the  infrequency  of  their  occurrence,  and  the  facts  that  they  do  not 
cause  definite  internal  diseases  and  that  their  life  history  is  mostly  unknown 
renders  any  extended  consideration  of  them  at  this  time  inappropriate. 
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III. 
THE  DIAGNOSIS  OF  THE  CHRONIC  INTOXICATIONS. 

I.  ALCOHOLIC  INTOXICATION;    ALCOHOLISM. 

The  discussion  here  will  be  confined  to  a  brief  statement  of  the  effects 
of  alcohol  on  the  nervous  system.  As  is  well  known  this  poison  acts  most 
injuriously  upon  other  tissues  of  the  body  also,  but  these  effects  are  best 
discussed  under  other  and  appropriate  headings. 

The  ravages  of  alcohol  are  greater  in  modern  life  than  among  the 
ancients,  for  the  reason  that  strong  alcoholic  drinks  are  now  distilled  and 
marketed  at  a  low  price.  The  first  modern  writer  to  attempt  to  treat  this 
subject  adequately  was  Magnus  Huss,  who  made  his  observations  on  the 
Swedish  brandy  drinkers. 

Pathology. —  Changes  are  found  in  the  coats  of  the  blood-vessels,  in 
the  brain  membranes,  and  in  the  neuroglia,  as  well  as  in  the  kidneys,  liver, 
stomach,  and  heart.  Bevan  Lewis  and  Berkley  described  with  minute 
care  the  changes  in  the  central  nervous  system.  According  to  Lewis  these 
changes  are  particularly  marked  in  the  blood-vessels  and  neuroglia,  and 
Berkley  found  microscopic  changes  in  the  neurons  of  the  brain.  Inflam- 
mation of  the  peripheral  nerves,  constituting  the  well-known  multiple 
neuritis,  is  often  seen  in  chronic  alcoholics. 

Symptoms. — Alcoholic  intoxication  is  either  acute  or  chronic. 

Acute  Intoxication  requires  only  a  passing  notice.  In  the  first  stage 
there  is  exhilaration,  with  slight  confusion  of  ideas;  then  follows  a  stage 
in  which  memory  is  impaired,  self -consciousness  is  obscured,  and  the  victim 
may  be  violent  and  even  maniacal.  In  the  terminal  stage  a  condition  of 
sleep,  or  even  of  stupor  and  coma,  supervenes;  the  pupils  are  slightly 
dilated,  the  face  congested  or  even  cyanosed,  the  breathing  normal  in  fre- 
quency, the  pulse  regular,  and  the  consciousness  usually  not  so  lost  but  that 
the  patient  can  be  roused  slightly  at  least.  After  some  hours  he  wakes 
with  a  sense  of  depression,  headache,  nausea,  and  a  dry  mouth  and  throat. 
Profound  intoxication  may  simulate  cerebral  hemorrhage,  uraemia,  diabetic 
coma,  and  opium  poisoning. 

Delirium  tremens  is  caused  by  protracted  acute  poisoning.  It  is  the 
result  of  a  disturbed  nutrition  of  the  brain-cells,  and  continues  even  after 
the  alcohol  is  withheld ;  in  fact,  it  sometimes  does  not  occur  until  after  the 
patient  is  deprived  of  his  drink — the  delirium  potu  suspenso.  This  latter 
form  is  seen  especially  in  hospital  practice — as  after  a  fractured  leg,  a 
surgical  operation,  or  even  in  acute  disease,  such  as  pneumonia.  The 
patient  may  seem  to  do  well  for  a  day  or  two,  when  delirium  suddenly 
develops. 

Delirium  tremens  is  a  psychosis  in  which  the  mental  faculties  are  in 
entire  confusion,  with  terrifying  hallucinations,  such  as  the  sight  of  snakes, 
bats,  and  other  repulsive  objects,  and  the  disturbing  sounds  of  voices; 
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there  is  restlessness,  ti-i'inor,  incoherence,  mutteriiijjf,  insoiimia,  aversion 
to  food,  rapid  pidso,  and  un-cat  i)iiysi('al  pi-osti'Jitioii.  The  so-called  ty|)lioid 
state  may  develop,  with  ii'i-e^ndar  I'ever  and  a  di'y,  l)i'o\vn  ton;;ue,  and  tin- 
case  may  end  fatally.  The  prognosis  is  in  the  main  lavoi-ahle,  except  in 
old,  broken-down  topers. 

Sidxicutc  forms  of  delirium  occni-.  in  which  the  patient  is  able  tf)  be 
about  and  to  continue  his  drinking.  lie  is  in  a  dream-like,  confused  state, 
irritable,  irresponsible,  insomnious,  unable  to  attend  to  his  work,  eating 
little,  and  subject  to  violent  outburst,s  in  which  he  may  even  commit  mui'dcr. 
Alcoholic  mclanchoHa  is  also  seen  in  some  hard  drinkers,  and  occasionally 
leads  to  suicide.  It  occure  especially  after  protracted  sprees.  The  atfec- 
tion  known  as  mania  a  potu,  often  confused  with  delirium  tremens,  is,  as 
its  name  implies,  a  state  of  furious  maniacal  excitement,  in  which  the 
inebriate  is  especially  dangerous. 

The  CHRONIC  INTOXICATION  from  alcohol  shows  itself  in  the  gradual 
deterioration,  mental,  moral,  and  physical,  of  the  individual.  The  char- 
acter and  reliability  of  the  man  suffer;  he  is  unfit  for  business  or  society; 
subject  to  moral  lapses  of  various  kinds;  mitnithful,  indifferent,  cruel,  and 
sometimes  dangerous.  His  memory  and  his  mental  faculties  generally  are 
impaired.  He  has  a  bad  color,  injected  capillaries,  a  tremor  of  his  hands 
and  tongue,  and  is  a  poor  eater  and  sleeper.  There  is  ahvays  a  chance  also 
that  he  has  a  bad  liver  and  bad  kidneys.  Optic  neuritis  and  atrophy  may 
occur  in  chronic  eases. 

Neurasthenia  and  Jiysterm  are  among  the  conditions  seen  in  chronic 
alcoholics.  These  complications  are  seen  especially  in  persons  who  drink 
not  to  such  great  excess,  as  steadily — a  form  of  slow  chronic  poisoning. 
Chronic  alcoholic  insanity  occasionally  occurs  in  confirmed  inebriates. 
The  patient  has  a  fonn  of  paranoiac  deterioration.  In  addition  to  the 
mental  failure  already  noted,  he  begins  to  have  hallucinations  of  sight  and 
hearing,  somewhat  as  in  delirium  tremens.  He  sees  disgusting  objects  and 
hears  insulting  voices,  and  these  are  readily  excited  by  every  freshi  debauch. 
He  then  begins  to  form  delusions,  often  quite  well  systematized.  They 
are  of  the  persecutory  type :  he  has  enemies,  who  are  in  league  against  him, 
or  who  would  poison  him.  Sometimes  he  is  markedly  hypochondriacal, 
and  has  an  animal  or  some  unknown  disease  within  him;  but  his  com- 
monest delusion  is  the  delusion  of  marital  infidelity.  This  is  so  coimnon 
as  to  be  held  typical  by  almost  universal  testimony;  and  whatever  its 
cause,  whether  due  to  failing  sexual  power  or  to  the  natural  aversion  of 
the  wife,  it  is  in  a  sense  pathognomonic.  In  time  these  persecutory  delu- 
sions may  give  way  to  delusions  of  an  expansive  type,  just  as  in  paranoia, 
but  by  that  time  the  chronic  inebriate  is  usually  passing  into  well-marked 
dementia,  and  his  case  is  hopeless.  Some  of  these  patients  under  the  influ- 
ence of  their  delusions  commit  crime.  The  terminal  stage  is  one  of  per- 
manent dementia.  In  France  nearly  1-4  per  cent,  of  the  insane  in  the 
asylums  are  alcoholics.^     In  America  the  percentage  may  be  not  so  high. 

18  iSemaine  M6d..  July  10.  1907. 
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Epilepsy  is  sometimes  a  result  of  alcoholism.  It  is  occasionally  seen  after 
prolonged  sprees  in  susceptible  individuals,  but  often  it  sets  in  later  in 
life  in  chronic  topers.  In  the  latter  case  it  is  usually  a  sign  of  beginning 
degradation  of  brain  tissue.  Alcoholic  general  paresis,  or  pseudoparesis, 
is  a  condition  which  closely  simulates  the  genuine  disease.  There  is 
the  expansive  psychosis,  with  tremor  and  speech  defects,  but  these 
patients  may  recover  rapidly  when  they  are  deprived  of  their  drink.  Dipso- 
mania is  the  overpowering  impulse  to  drink  which  is  seen  in  a  class 
of  excitable  and  neurotic  persons,  and  which,  according  to  Spitzka,  is  allied 
to  periodical  mania.  Korsakoff's  psychosis  is  a  mental  disorder,  seen 
especially  in  alcoholic  multiple  neuritis,  in  which  there  is  mental  con- 
fusion with  loss  of  identity  of  time,  place,  and  person,  and  a  tendency  to 
fabulation. 

Diagnosis. — The  diagnosis  of  the  various  forms  of  alcoholic  intoxica- 
tion is,  as  a  rule,  easy.  The  history  in  most  cases  is  clear  and  condition 
unmistakable. 

Mistakes,  however,  occur  in  the  diagnosis  of  acute  drunkenness, 
especially  in  hospital  practice  when  the  history  is  unknown.  The  odor 
of  the  breath'  is  entirely  unreliable,  for  the  drunken  man,  or  even  the  man 
who  has  only  been  drinking  moderately,  may  have  opium  poisoning,  or 
urgemia,  or  cerebral  hemorrhage,  or  a  fractured  skull.  In  opium  poison- 
ing there  are  contracted  pupils  and  slow  breathing,  and  the  coma  is  more 
profound,  as  a  rule,  than  in  drunkenness.  In  cerebral  hemorrhage  there 
is  usually  a  hemiplegia,  which  is  shown  by  the  diminished  resistance 
to  passive  motion  on  the  paralyzed  side,  and  there  may  be  unequal 
pupils  and  deviation  of  the  head  and  eyes.  Injury  to  the  head,  or 
fractured  skull,  is  usually  detected  on  careful  examination.  Uremia 
is  indicated  by  the  state  of  the  urine  and  the  subnormal  temperature, 
but  the  latter  is  seen  also  in  alcoholic  intoxication,  and  the  former 
is  not  always  conclusive.  Convulsions  are  rare  in  drunkenness,  but  not 
unheard  of. 

Delirium  tremens  is  not  likely  to  be  mistaken,  but  when  it  breaks 
out  suddenly  in  a  surgical  case  or  in  pneumonia  it  may  be  confusing.  The 
tremor  and  peculiar  wandering  delirium,  with  frightful  hallucinations, 
are  significant.  Patients  with  delirium  tremens  should  always  be  care- 
fully examined  for  head  injuries,  fractured  ribs,  and  other  bodily  damage ; 
also  for  pneumonia. 

The  other  forms  of  alcoholic  insanity  are  usually  recognized  with  ease 
from  the  history  and  the  character  of  the  symptoms  as  given  above. 

II.   OPIUM  POISONING;    MORPHINISM. 

The  use  of  opium  and  its  alkaloid,  morphia,  has  increased  greatly  in 
America,  until  it  is  now  one  of  the  recognized  evils  of  the  time.  Morphinism 
is  very  common  among  persons  whose  occupation  is  attended  with  the  famil- 
iar use  of  drugs  as  apothecaries,  physicians,  trained  nurses  and  veterinarians. 
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It  fr('(|iicnt  1\'  arises  in  coiisciiiiciicc  ol'  tlir  iindifinal  use  of  nan-ot  irs  in  pain- 
ful diseases.  I'sychopatliie  patients  are  especially  liable  to  addietiijn.  1  Ins- 
band  and  wii'e  are  very  often  niorphinomanies  at  the  same  time.  The;  druf^ 
is  taken  in  its  eioide  form,  or  as  laiidaniiiii,  or  o(;casionally  as  parej?oric, 
but  the  t'onnnonest  practice  is  to  use  morphia  by  tin;  liypodei-mie  s-yrinj^'e. 
Accidental  poistJuiniif  is  rare,  but  suicide  ])y  huulaiuim  or  mori)hia  is  more 
common. 

Pathology. —  Opium  or  mor])liia,  wlien  taken  luibitually,  is  a  slow 
and  insidioi'.s  poison  to  the  nerve  ccnti'es,  but  it  does  not  cause  such  marked 
organic  chanfjes  in  the  tissues  as  does  alcohol.  In  old  habitues  there 
is  often  a  condition  of  malnutrition  or  cachexia,  shown  by  a  shal- 
low complexion,  loss  of  weiuht,  and  gastro-intestinal  disorders;  hut 
some  nareonuiniacs  show  remarkably  little  physical  effect  from  the 
drug;. 

Symptoms. — The  effects  are  acute  and  chronic.  The  symptoms  of 
acute  2Wisoning,  after  an  initial  stag^e  of  excitement  or  dreaminess,  are 
sonniolence,  i)assing  into  stupor  and  eoma,  congestion  and  even  cyanosis 
of  the  face,  full  and  slow  pulse,  slow  respiration,  and  strongly  contracted 
pupils.  As  death  approaches  the  pupils  may  dilate  ^ddely,  and  they  may 
even  be  unequal;  the  respirations  are  not  only  slow  but  also  imperfect; 
the  surface  pallid,  or  cyanosed,  and  covered  with  a  clammy  sweat ;  and  the 
pulse  rapid.  Trismus  and  convulsions  are  rare  symptoms.  This  stage  of 
opium  poison  closely  resembles  apoplexy  and  iira?mia,  and  a  positive 
diagnosis  cannot  always  be  made  unless  the  history  is  clear. 

The  chronic  effects,  of  opium  poisoning  are  seen  in  the  habitual  users 
of  the  drugs,  and  they  are  most  marked  in  the  nervous  system,  especially 
the  brain.  The  ethical  sense  is  perverted.  Egotism,  habitual  mendacity, 
forgetfulness  and  irresolution  are  characteristic.  The  habitual  dose  is 
frequently  immediately  followed  by  temporary  clearness  of  intellect  and 
alertness  of  manner.  Abstinence  symptoms  are  often  alarming.  They  con- 
sist of  restlessness,  faintness,  nausea  and  vomiting,  sometimes  diarrhcea, 
great  anxiety  and  delirium,  all  of  which  are  promptly  relieved  by  the 
habitual  hypodermic  dose. 

Attempts  have  been  made  to  distinguish  the  various  forms  of  the 
opium  habit,  and  their  pathological  effects.  In  India  opium  is  eaten;  in 
China  it  is  smoked ;  and  in  America  it  is  drunk  as  laudanum  or  used  as  ■ 
morphia  under  the  skin.  To  draw  distinctions  between  these  varieties  of 
the  same  vice  is,  however,  hardly  possible.  Opium,  in  whatever  way  it  is 
taken  into  the  system,  acts  in  the  end  very  similarly,  especially  on  the  brain 
and  nerves.  When  taken  by  the  mouth  it  acts,  indeed,'  more  directly  and 
injuriously  upon  the  digestive  system;  nevertheless  old  hahitucs  acquire 
a  wonderful  tolerance.  The  opium  habit  becomes  a  disease,  and  this  dis- 
ease presents  some  well-marked  symptoms.  An  abnormal  mental  state 
results  from  the  habitual  use  of  the  drug.  There  are  moral  perversions, 
enfeebled  will,  loss  of  power  of  attention,  and,  in  advanced  cases,  a  delir- 
ious delusional  psj^chosis.    In  these  chronic  cases  the  victim  is  often  insane 
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and  irresponsible,  although,  he  may  be  able  to  present  a  fairly  good  front 
and  to  conceal  his  disorder.  There  is  loss  of  memory,  loss  of  volition  and 
power  of  attention,  loss  of  initiative  and  energy,  diminished  muscular 
power,  often  with  trembling,  blunting  of  the  higher  moral  and  ethical 
sense,  insomnia,  nutritive  disturbances,  and,  finally,  illusions,  hallucina- 
tions, and  delusions.  The  tendency  of  the  morphomaniac  to  lie,  and 
to  romance  is  proverbial.  The  patient  lives  so  much  of  his  time  in  an 
unreal  world  that  he  loses  his  abilit?y  to  distinguish  the  true  from 
the  false.  He  becomes  both  delusional  and  mendacious.  In  advanced 
stages  the  patient  may  be  violently  insane,  even  maniacal,  and 
may  commit  acts  of  violence.  Obscure  medicolegal  problems  arise 
occasionally,  for  the  narcomaniac  is  sometimes  also  a  kleptomaniac,  a 
pyromaniac,  etc.^ 

The  physical  symptoms  vary  greatly ;  in  fact,  they  can  hardly  be  said 
to  be  characteristic.  Among  them  are  ansemia,  rapid  exhaustion  and  lack 
of  endurance,  tremor,  itching  of  the  skin,  anorexia,  constipation,  wasting, 
blunting  of  the  special  senses,  and  contracted  pupils.  The  sexual  power  is 
weakened  and  finally  destroyed,  and  in  women  amenorrhcea  is  common. 
Children  born  of  mothers  addicted  to  morphia  have  a  low  vitality  and 
often  die  early. 

Diagnosis. — The  only  rule  is  to  detect  the  habit.  Obscure  mental 
changes,  such  as  those  mentioned  above,  may  exist  for  a  long  while  and  not 
excite  suspicion;  and  he  must  be  a  shrewd  diagnostician  who  can  detect 
the  morphia  taker  by  his  mental  symptoms  alone.  The  history,  therefore, 
is  all  important.  Spells  of  irritability  and  unrest  occur  when  the  victim  is 
deprived  of  his  drug,  and  are  followed  by  a  mysterious  calm  and  serenity 
when  he  has  taken  his  secret  dose.  But  such  signs  require  to  be  inter- 
preted with  great  caution.  Instances  are  known  of  judges  presiding  on 
the  bench,  and  clergjnnen  preaching  in  their  pulpits,  when  fully  under 
the  influence  of  their  accustomed  doses.  Diarrhoea,  faintness,  collapse,  are 
among  the  graver  "abstinence  symptoms." 

The  morphiat  fiend  may,  also  take  cocaine,  and  is  occasionally  addicted 
to  alcohol,,  with  bromide  or  chloral  as  a  help.  These  all-round  drug-takers 
sometimes  break  down  in  a  state  not  unlike  general  paresis — a  sort  of 
pseudoparesis — from  which  recovery  is  possible  if  they  are  pulled  up  in 
time. 

A  state  of  neurasthenia  is  seen  in  some  morphia  takers,  especially  in 
women  who  take  small  doses  and  are  successful  in  concealing  the  habit. 
Hence  the  necessity  of  careful  inquiry.  The  morphia  taker  often  has 
sores  on  the  skin  from  the  use  of  the  needle. 

Heroin  has  come  into  general  use  as  a  habit  drug,  especially  among 
high-class  defectives  and  criminals.  The  employment  of  Indian  hemp 
for  this  purpose  is  less  common  than  formerly.  Chloral  is  occasionally 
habitually  taken  by  persons  of  intelligence  and  refinement,  but  addiction 
to  this  drug  is  attended  with  great  danger  to  life.  Acetanilide  is  some- 
times employed,  but  the  cyanosis  and  anemia  which  attend  its  use  prevent 
secrecy. 

1  Wharton  and  Stillfi's  Med   Jurisprudence,  oth  ed.    Chapt.  on  "Narcomania"  by  Lloyd,  vol.  i,  p.  874. 
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III.  COCAINE   POISONING;    COCAINISM. 

Erlenmeycr  was  the  first  to  doscriho  commania  as  a  distinct  disease. 
The  habit  lias  prevailed  only  in  recent  years,  for  cocaine,  the  active 
principle  of  the  coca  plant,  was  only  discovered  by  Gardeke  in   1855. 

Symptoms. — The  physical  symptoms  are  loss  of  weight,  muscular 
weakness,  tremor,  anicsthesia,  and  disturbance  of  the  heart  and  circulation. 

The  mental  symptoms  are  nuirked.  No  other  narcotic  makes  such  a 
pleasing  impression  on  the  brain.  It  is  a  sense  of  well-being,  of  strength, 
and  of  entire  happiness.  But  the  duration  is  brief.  liater,  as  the  habit 
is  formed,  a  delusional  insanity  occurs,  with  hallucinations,  which  may 
appear  suddenly  and  develop  rapidly.  The  delusions  are  of  the  persecutory 
type,  such  as  fear  of  enemies,  suspicion  of  marital  infidelity,  and  dread  of 
burglars.  The  hallucinations  are  both  visual  and  auditory,  and  are  dis- 
turbing or  alarming,  such  as  the  sight  of  insects,  the  sound  of  insulting 
words,  etc.  One  of  the  most  characteristic  is  the  so-called  "cocaine-bug:" 
the  patient  imagines  he  feels  a  hard  object  beneath  the  skin  of  his  fingers 
or  hand.  It  is  called  JMagnan's  sign,  and  is  probably  due  to  anesthesia  of 
the  sensory  nerve-endings. 

Cocaine  is  a  virulent  poison  to  the  nervous  system — much  worse 
and  much  more  rapid  in  its  effects  than  morphia.  Many  of  these  patients, 
in  fact,  are  also  addicted  to  morphia.  Their  career  is  short;  they  go  to 
pieces  quickly  and  suddenly;  and  for  some  time  before  the  final  collapse 
they  have  their  spells  of  depression,  in  which  there  is  acute  distress.  They 
are  also,  sometimes,  excitable  and  violent.  A  peculiarity  of  some  cases  is 
an  extreme  slowness  of  the  mental  processes,  and  prolixity  in  speech  and 
letter  writing.  The  habit  has  much  increased  lately,  especially  among  the 
lower  classes,  even  the  negroes  in  some  places  becoming  addicted. 

Diagnosis. — This  presents  no  difficulty,  as  a  rule,  for  the  secret  will 
out.  It  is  important  to  bear  in  mind  that  a  large  number,  probably  the 
majority,  of  cocomaniacs  also  use  morphia.  They  are  worse  physical 
wrecks,  as  a  rule,  than  the  pure  morphia  takers.  Kerr  says  that  the  bodily 
wasting  appears  quickly;  there  is  great  loss  of  the  sense  of  time;  and  in 
fatal  cases  stupor  and  coma,  with  convulsions,  occur.  Mosso  directs  atten- 
tion to  what  he  calls  tetanus  of  the  respiratory  muscles.  In  some  cases  there 
is  great  muscular  unsteadiness.  Insomnia  is  common,  as  in  all  drug  takers 
when  deprived  of  their  allowance.  While  individually  these  symptoms  are 
common  to  many  conditions,  it  is  the  grouping  of  them  that  characterizes 
the  chronic  poisoning  by  cocaine.  Delusions  and  halhicinations  are  rather 
more  common  than  in  chronic  opium  poisoning.  Some  of  these  patients 
are  covered  with  wounds  and  scars  from  the  hypodermic  needle. 

IV.  LEAD  POISONING;    PLUMBISM. 

Lead  is  widely  used  in  the  arts;  hence  lead  poisoning  in  its  various 
forms  is  not  uncommon.  The  persons  most  exposed  to  the  poison  are 
the  workmen  in  white  lead  factories,  painters,  and  smelters.  Plumbism 
occurs  also  in  type-founders,  file-makers,  shot-makers,  gilders,  bronzers, 
lace-makers,  glass-cutters,  plumbers,  and  in  other  artisans. 
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Chronic  lead  poisoning  is  sometimes  unrecognized,  for  the  patient 
may  have  been  exposed  in  unsuspected  ways,  as  by  hair-dye,  food  stuffs, 
etc.,  drinking  water,  and  may  not  even  know  himself  the  nature  of  his 
ailment.  The  chromate  of  lead  has  been  used  by  bakers  to  give  color  to 
their  products,  as  reported  by  D.  D.  Stewart,  of  Philadelphia;  wines,  beer, 
and  cider  have  been  contaminated  by  lead  pipes  and  lead  vessels;  and 
sewing  thread  is  sometimes  weighted  with  lead,  so  that  poisoning  has 
occurred  in  a  seamstress  from  the  constant  biting  off  of  the  ends. 

Pathology. — Lead  affects  many  of  the  tissues.  In  the  nervous  system 
it  causes  a  peripheral  neuritis,  and  also  poisons  the  brain-cells,  but  the 
pathological  changes  in  the  brain,  according  to  Berkley,  are  not  as  yet 
clearly  demonstrated.  Optic  neuritis  is  seen  occasionally.  The  motor 
cells  in  the  anterior  horns  of  the  spinal  cord  are  sometimes  affected.  Con- 
tracted kidneys  and  arteriosclerosis  are  not  uncommon  in  chronic  lead 
poisoning.  Gastro-intestinal  irritation  and  inflammation  are  the  results 
of  the  ingestion  of  lead.  T.  Oliver  found  changes  in  the  liver,  such  as 
atrophy  of  the  hepatic  cells  and  increase  of  connective  tissue.  Lead  is 
found  in  the  muscles  and  in  other  tissues,  and  may  even  be  detected 
in  the  urine  and  faeces  for  long  periods  after  its  introduction  into  the 
system  has  stopped. 

Symptoms. — These  are  acute  and  chronic.  Acute  lead  poisoning 
is  marked  by  pain  in  the  stomach  and  bowel,  vomiting,  constipation  or 
diarrhoea,  the  stools  being  black  from  the  sulphuret;  cramps,  neuralgic 
pains,  paralysis,  and  anaesthesia  in  the  limbs;  and  finally  syncope  and 
collapse.  Convulsions  and  coma  occur  in  some  cases.  Chronic  lead 
POISONING  is  known  by  the  following  symptoms:  a  blue  line  on  the  gum-s, 
anaemia,  colic,  pain,  vomiting,  paralysis,  anaesthesia,  ataxia,  tremor, 
cramps,  convulsions,  encephalopathy,  neurasthenic  and  hysterical  symp- 
toms, optic  neuritis  or  atrophy,  contracted  kidneys,  and  the  so-called 
lead  gout. 

The  blue  line  at  the  gingival  border  is  very  commonly  seen,  but  it 
has  no  necessary  relationship  to  the  severity  of  the  other  symptoms.  As  a 
diagnostic  sign,  however,  it  is  of  great  value.  Anaemia  is  said  to  be  common 
among  lead  miners,  and  it  can  occur  in  any  one  who  is  much  exposed. 

Cohc  and  epigastric  and  precordial  pains  are  very  characteristic.  The 
familiar  term  "cohca  pictonum"  dates  from  the  seventeenth  century 
when  the  affection  prevailed  as  an  epidemic  in  Poitou  from  the  contam- 
ination of  wine  with  lead.  The  attacks  are  often  acute,  are  even  seen 
in  persons  only  recently  exposed  to  lead,  and  may  or  may  not  be  asso- 
ciated with  wrist-drop.  The  cohc  centres  about  the  navel  and  is  often 
severe  and  usually  without  diarrhoea.  It  may  be  accompanied  with  vomit- 
ing. This  pain  and  distress  about  the  precordia  may  simulate  angina 
pectoris  or  pericarditis.  Myalgic  and  arthralgic  pains  are  also  observed, 
especially  about  the  knees  and  in  the  lumbar  muscles,  and  they  may 
simulate  gout. 

Paralysis  is  often  seen.  The  commonest  form  is  the  familiar  ivrist- 
drop,  caused  by  involvement  especially,  but  not  exclusively,  of  the  inter- 
osseous branch  of  the  musculospiral  nerve.  The  supinator  longus  muscle 
and  the  extensor  of  the  metacarpal  bone  of  the  thumb,  for  some  unknown 
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reason,  always  escape,  and  as  ;i  rule  there  is  no  anesthesia.  The  paralysis 
is  of  the  pcM-iphcM-al  or  flaccid  type,  with  muscular  atrophy  and  reactions 
of  degenei-atioii.  Tlio  hand  falls  at  the  wrist  and  is  almost  powerless,  for 
not  only  are  the  extensors  i)aralyzed,  but  the  flexors  act  at  such  disad- 
vantage that  they  can  only  be  partially  brought  into  use,  as  can  readily 
be  shown  by  asking  the  patient  to  grasp  the  observer's  hand,  when  the 
grip  will  be  found  weak;  but  if  the  hand  is  i)assively  extended  the  grip  is 
nuK'h  improved.  This  wrist-drop  is  always  bilateral.  In  some  cases  the 
paralysis  is  not  confined  to  the  extensors  of  the  hand:  the  muscles  of 
the  upper  arms  are  occasionally  involved,  and  the  deltoids  seem  especially 
prone  to  suffer.  Again,  the  paralysis  may  be  even  more  wide-spread, 
involving  the  legs,  and  presenting  the  form  of  a  more  or  less  generalized 
peripheral  neuritis,  with  abolished  deep  reflexes. 

A  true  progressive  muscular  atrophy  and  a  pseudotabes,  due  to  lead, 
are  occasionally  seen. 

Tremor  and  cramps  are  not  common  in  lead  poisoning;  the  former 
resembles  other  forms  of  metallic  tremor — it  is  at  first  fine,  gradually 
increases  in  amplitude,  and  is  worse  on  voluntary  movement  and  during 
emotion.  Anaesthesia  likewise  is  rare  in  uncomplicated  cases.  This  is 
true  especially  of  the  cases  of  wrist-drop.  Slight  hypaesthesia  or  retarda- 
tion may  occasionally  be  seen.  In  the  rare  pseudotabes  various  modes  of 
anaesthesia  are  noted,  especially  deep  anaesthesia,  such  as  alteration  in  the 
muscular  sense,  pressure  sense,  and  sense  of  position.  But  there  is  a  form 
of  hysterical  anaesthesia  which  is  not  so  rare,  as  has  been  pointed  out  by 
the  French.  It  may  be  of  the  segmental  type  and  is  sometimes  influenced 
by  suggestion. 

Under  the  head  of  encephalopathy  are  included  a  group  of  symptoms 
sometimes  seen  in  lead  poisoning.  These  comprise  headache,  confusion, 
delirium,  convulsions,  and  coma.  The  attack  may  come  on  suddenly,  and 
is  seen  even  in  persons  not  long  exposed,  but  it  is  probabh^  more  common 
in  the  victims  of  chronic  poisoning.  There  is  sometimes  an  initial  head- 
ache, with  restlessness  and  insomnia,  or  the  attack  begins  abruptly  with 
a  fit.  The  delirium  persists  for  some  hours  or  even  days,  and  is  accom- 
panied with  hallucinations  of  sight  and  hearing.  The  convulsions  may 
recur,  the  delirium  persisting  between  them.  An  isolated  attack,  without 
delirium  before  or  after  it,  may  also  occur.  If  the  convulsions  recur  fre- 
quently, the  patient  may  pass  into  an  epileptic  status,  with  fever,  coma, 
stertorous  breathing,  rapid  pulse,  and  failing  vitality,  and  die.  If  these 
attacks  occur  often  there  is  risk  of  i3ermanent  damage  to  the  brain,  as  is 
shown  by  recurring  epilepsy,  maniacal  seizures,  melancholia,  and  dementia. 
It  must  not  be  forgotten  that  a  type  of  so-called  hystero-epilepsy,  totally 
different  from  the  preceding,  sometimes  occurs  in  lead  poisoning;  it  is 
pui-ely  hysterical,  and  is  to  be  known  by  the  hysterical  stigmata.  Changes 
in  the  optic  nerves  occur  in  lead  poisoning.  Atrophy  is  observed,  and  it  may 
follow  a  neuritis.  The  association  of  kidney  disease  with  chronic  plumbism 
must  not  be  overlooked,  and  hence  the  possibility  of  albuminuric  retinitis. 
Neurasthenic  and  hysterical  symptoms  may  complicate  lead  poison- 
ing. Among  the  symptoms  are  anesthesia,  includmg  hemianaesthesia  and 
segmental   anaesthesia,   tremor,   hysterical   paralysis,   and   hysterical   con- 
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vulsions.  The  association  of  gout  v;ith  plumbism  is  insisted  on  by  many 
English  physicians.  They  point  to  the  contracted  kidneys,  arteriosclerosis, 
arthralgia,  and  in  some  cases  arthritic  changes  and  deposits,  as  evidences 
of  this  "lead-gout."  Bright's  disease  is  a  not  uncommon  complication 
of  chronic  lead  poisoning. 

Diagnosis. — When  the  history  is  clear  the  diagnosis  is  easy;  but 
when  the  history  of  exposure  to  lead  is  wanting,  the  case  may  be  most 
obscure.  The  blue  line  on  the  gums  is  of  the  greatest  value,  but  it  is  not 
always  present.  The  precordial  pain  in  lead  poisoning  may  sirnulate 
angina  pectoris,  but  the  history  and  the  blue  line  are  usually  determina- 
tive. The  wrist-drop  due  to  lead  is  always  bilateral,  although  it  may 
be  worse  on  one  side;  and  the  supinator  longus  and  the  extensor  of  the 
metacarpal  bone  of  the  thumb  escape;  thus  the  case  differs  from  one  of 
trauma  of  the  musculospiral  nerve,  which  is  usually  unilateral,  and  involves 
more  muscles.  Other  forms  of  paralysis  are  rare  in  lead  poisoning,  but 
the  history  and  the  blue  line  are  usually  clear.  The  pseudotabes  due  to 
lead  is  distinguished  from  locomotor  ataxia  by  the  presence  of  muscular 
atrophy  and  the  reactions  of  degeneration,  and  the  absence  of  fulgurant 
pains,  Argyl-Robertson  pupils,  and  other  true  tabetic  symptoms.  Lead 
encephalopathy  closely  simulates  uraemia,  also  idiopathic  epilepsy.  If 
the  history  is  obscure  the  difficulty  may  be  great.  The  blue  line  would 
be  important,  and  there  may  be  an  absence  of  urinary  s3'-mptoms.  If  the 
history  is  clear  there  need  be  no  great  difficulty  in  the  diagnosis  of 
epilepsy,  of  ureemia,  or  of  encephalopathy. 

The  stigmata  of  hysteria  can  usually  be  recognized  with  a  little  care. 
Hemianeesthesia  and  segmental  anaesthesia  are  not  caused  by  lead  alone. 
Traces  of  lead  in  the  urine  are  important. 

V.  ARSENICAL  POISONING. 

Chronic  poisoning  by  arsenic  is  much  less  common  now  than  some 
years  ago,  partly  because  of  more  widely  disseminated  knowledge  con- 
cerning the  dangers  of  the  use  of  this  metal  and  its  salts  in  the  arts  and 
partly  because  of  the  enactment  of  laws  limiting  the  amount  of  arsenic 
in  wall-papers  and  dress  goods.  This  form  of  intoxication  is  at  present 
occasionally  encountered  in  persons  engaged  in  certain  occupations,  as  the 
manufacture  of  wall-papers  and  other  papers,  playing  cards,  book  covers, 
and  artificial  flowers.  Those  who  handle,  and  more  particularly  those  who 
wear,  articles  of  apparel,  such  as  stockings,  gloves,  and  certain  dress  fabrics, 
dyed  with  arsenical  pigments  in  excess,  or  furs  cured  by  arsenic,  are  exposed 
to  a  theoretical  danger  which  is,  how^ever,  trifling  as  compared  with  that 
of  a  generation  ago.  Not  only  the  greens,  as  popularly  supposed,  but  dyes 
of  various  colors  often  contain  arsenic  in  dangerous  amounts.  The  danger 
of  acute  or  chronic  poisoning  as  the  result  of  the  introduction  of  arsenic 
into  articles  of  food  as  a  preservative  is  no  longer  to  be  considered. 

It  is  a  remarkable  fact  that  a  large  proportion  of  cases  of  chronic 
arsenical  poisoning  at  the  present  time  are  caused  by  the  use  of  this  metal 
for  therapeutic  purposes.  This  untoward  occurrence  may  be  due  to  exces- 
sive doses,  an  improper  prolongation  of  the  treatment  by  proper  doses, 
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or  to  an  unusual  degree  of  susceptibility  on  the  part  of  certain  individuals 
to  some  of  the  toxic  effects  of  arsenic.  Patients  and,  in  particular,  those 
subject  to  diseases  of  the  skin  frequently  continue  tiie  use  of  prescriptions 
containing  arsenic  without  regularly  rcj)orting  to  the  physician.  It  is 
important  that  medical  men  should  protect  themselves  and  their  piitients 
by  emphasizing  the  risks  attendant  upon  such  a  course.  The  growing 
use  of  less  toxic  arsenical  preparations,  as  atoxyl  and  sodium  cacodylate, 
will  iliminish  this  danger. 

Arsenic  eating,  as  practiced  in  Styria  and  elsewhere  for  the  purpose 
of  stimulating  the  powers  of  endurance  and  the  sexual  capacity  or  improv- 
ing the  complexion,  has  in  many  cases  resulted  in  chronic  poisoning.  The 
presence  of  arsenic  in  beer,  derived  from  the  sulphuric  acitl  used  in  the 
manufacture  of  the  glucose  employed  in  brewing,  recently  attracted  much 
attention  in  England  as  a  source  of  danger.  The  use  of  Paris  green  and 
other  arsenical  preparations  as  insecticides  is  attended  with  little  risk  in 
itself.  The  chief  danger  lies  in  having  such  substances  about  under  con- 
ditions in  which  they  may  give  rise  to  accidental  or  intentional  poisoning. 
Miners  and  smelters  of  ores  containing  arsenic  are  much  exposed  to  the 
danger  of  chronic  poisoning.  Acute  arsenical  poisoning  is  rarely  acci- 
dental, but  by  no  means  uncommon  in  suicidal  or  homicidal  cases. 

Pathology. — In  the  acute  form  gastro-enteritis,  nephritis,  and  fatty 
changes  in  the  muscles  and  viscera,  especially  the  liver,  constitute  the  chief 
lesions;  in  the  chronic  form  ansemia,  pigmentation  of  the  skin,  and  lesions 
of  the  nervous  system,  particularly  of  the  peripheral  nerves,  are  common. 

Symptoms. — The  chief  clinical  manifestations  of  chronic  arsenical 
poisoning  relate  to  the  skin  and  the  peripheral  nervous  S3-stein.  The 
general  health  may  not  be  at  first  greatly  impaired.  As  a  rule,  hovever, 
ansemia,  emaciation,  loss  of  strength,  cardiac  asthenia,  and  vasomotor 
derangements  are  present  in  varying  degree. 

The  Skin*. — Hyperidrosis,  glossiness,  local  ulceration,  herpes,  and 
er}'throme]algia  are  occasionally  observed.  Pigmentation  is  very  common 
and  often  marked.  It  varies  from  a  faint  brownish-yellow  to  a  deep  brown, 
and  is  sometimes  distributed  over  the  greater  part  of  the  surface;  some- 
times collected  in  circumscribed  areas  and  frequently  diffuse,  with  patches 
of  deeper  coloring  upon  exposed  parts,  in  the  folds  about  the  joints,  and 
in  regions  normally  pigmented,  as  the  nipples  and  pudenda,  especialh'  in 
those  of  dark  complexion.  Small  dense  collections  of  pigment  may  form 
and  present  the  appearance  of  pigmented  moles.  Patches  of  pigmentation 
are  occasionally  observed  upon  the  mucous  membranes.  As  a  rule,  to 
which  there  are  exceptions,  the  skin,  after  the  exposure  to  arsenic  ceases, 
gradually  resumes  its  normal  appearance.  Keratosis  is  less  common. 
It  is  usually  confined  to  the  palms  and  soles  and  occurs  in  circumscribed 
patches.  Epitheliomatous  degeneration  may  occur.  Less  common  are 
er^'thema,  which  is  sometimes  symmetrical,  poljmiorphous  lesions,  fur- 
uncles, acne,  depraved  nutrition  of  the  nails,  and  alopecia.  Puffiness  of 
the  eyelids  is  a  common  and  early  symptom. 

The  Nervous  System, — The  principal  symptoms  are  those  of  a 
peripheral  neuritis,  which  involves  the  lower  extremities  much  more  com- 
monly than  the  upper,  and  when  both  are  affected  the  lower  to  a  greater 
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degree.  Motor  derangements,  varying  from  a  slight  palsy  to  actual  paraly- 
sis, may  appear  in  a  few  hours,  or  not  for  several  days  after  a  single  toxic 
dose,  when  the  acute  gastro-intestinal  and  depressive  symptoms  have 
wholly  subsided.  In  some  instances  palsy  has  appeared  several  weeks  after 
a  single  poisonous  dose,  recovery  having  in  the  intervening  period  been 
apparently  complete.  In  chronic  poisoning  the  paralysis  develops  gradually 
after  a  variable  period,  the  length  of  which  is  determined  by  individual 
peculiarities  and  the  degree  of  intoxication.  Derangements  op  sensation 
consist  of  pargesthesias  of  various  kinds,  and  pain.  The  latter  is  frequently 
severe  and  associated  with  tenderness  along  the  nerve-trunks.  Anaesthesia, 
hyperesthesia,  and  other  derangements  of  sensation  occur.  The  nervous 
symptoms,  both  motor  and  sensory,  do  not  often  extend  above  the  knees  or 
elbows,  and  the  thighs  and  arms,  together  with  the  trunk,  remain  unin- 
volved.  The  sphincters  escape.  In  severe  cases  the  muscles  of  the  legs  and 
feet  and  arms  and  hands  undergo  atrophy;  the  knee-jerks  are  lost.  Re- 
actions of  degeneration  are  present  and  contractures  occur.  There  are 
eases  in  which  the  resemblance  to  tabes  is  very  striking.  IMental  symptoms 
occur  in  severe  and  prolonged  cases.  They  comprise  loss  of  memorj^,  mental 
weakness,  hallucinations  of  sight  and  hearing,  and  may  gradually  assume 
the  form  of  a  terminal  dementia. 

Diagnosis. — Direct. — This  rests  upon  the  association  of  the  foregoing 
symptoms,  especially  those  relating  to  the  skin  and  nervous  system,  and  a 
history  or  knowledge  of  exposure  to,  or  the  ingestion  of,  arsenic.  The 
disappearance  of  the  symptoms  upon  the  removal  of  arsenic  would  render 
the  diagnosis  positive.  When  any  of  the  above  symptoms  arise  in  a  patient 
under  treatment  by  arsenic  for  chronic  skin  disease,  antemia,  chorea  or 
habit-spasm,  or  a  person  who  is  employed  in  arts  or  manufactures  in 
which  arsenic  is  freely  used,  or  who  lives  under  conditions  involving  ex- 
posure to  arsenic,  who  habitually  eats  it  for  any  purpose,  or  who  has  a 
history  of  acute  poisoning  by  arsenic,  a  provisional  diagnosis  of  chronic 
arsenical  poisoning  is  justified  but  should  be  at  once  tested  by  the  "with- 
drawal of  the  patient  from  exposure  to  the  action  of  arsenic  in  any  manner 
whatever. 

Differential. — ^Peripheral  neuritis  due  to  other  causes,  as  lead, 
alcohol,  and  the  infections.  Lead  palsy  may  be  recognized  by  the  absence 
of  pain,  the  more  common  and  severe  implication  of  the  upper  extremi- 
ties, bilateral  wrist-drop  without  involvement  of  the  supinator  longns  or 
the  flexors,  the  blue  line  on  the  gums,  colio  and  constipation,  and  a  known 
history  of  exposure  to  lead.  Alcoholic  neuritis  may  be  recognized  by  pain, 
a  history  of  alcoholic  excesses,  other  signs  of  alcoholism,  as  the  facies,  the 
condition  of  the  mind,  or  visceral  lesions,  as  for  example  fatty  liver  or 
cirrhosis.  Post-infectious  neuritis  usually  shows  a  clear  history  of  some 
acute  or  chronic  disease,  as  enteric  fever,  diphtheria,  or  pulmonary 
tuberculosis.  Tabes  dorsalis  may  be  distinguished  from  the  rare  cases  of 
arsenical  poisoning  which  resemble  it,  by  the  gradual  onset,  the  progressive 
course,  the  ocular  phenomena,  the  various  "  crises,"  a  history  of  syphilis 
in  nearly  every  case,  the  lightning  pains,  and  the  absence  of  the  cutaneous 
lesions  produced  by  arsenic.  A  positive  Wassermann  reaction  and  exami- 
nation of  the  cerebrospinal  fluid  are  conclusive. 
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It  may  be  necessary  to  examine  the  urine  for  the  presence  of  arsenic, 
thoiif?h  it  must  be  borne  in  mind  that  cjrsenie  is  not  always  i)reS4'nt  in  the 
urine  wiien  it  is  known  to  have  been  inj^ested,  and  tiiat  when  present  it 
disappears  witliin  two  or  three  weeks  alter  its  adininistration  has  been 
diseontinued.  For  this  purpose  it  is  best  for  the  praetitioner  to  secure 
the  serviees  of  a  eompetent  chemist. 

VI.  roiSOXlXG  BY  MERCURY. 

As  in  the  case  of  arsenic,  cin-onic  poisoning  by  mercury  is  far  leas 
common  than  formerly,  because  the  employment  of  this  metal  in  the  arts 
is  now  much  restricted  and  far  greater  care  is  exercised  in  its  use  in  medicine. 

Etiology. — .\s  an  occupation  disease  chronic  mercurial  poisoning 
occasionally  occurs  in  those  employed  in  making  certain  dyes,  the  use  of 
amalgams,  the  preparation  of  fulminate,  the  manufacture  of  fireworks, 
among  taxidermists,  and  in  those  engaged  in  the  making  of  felts  for  hats 
and  other  purposes  (Edsall).  Especially  hazardous  are  occupations  such 
as  the  mining  and  smelting  of  mercurial  ores.  The  manufacture  of  scien- 
tific instruments  depending  upon-  the  physical  properties  of  mercury,  as 
thermometers,  barometers,  and  manometers,  involves  prolonged  exposure 
to  the  risk  of  a  slow  intoxication.  The  number  of  persons  engaged  in  these 
various  occupations  is  comparatively  limited,  but  for  this  very  reason  a 
knowledge  of  the  effects  caused  by  mercury,  while  of  relatively  slight 
importance  to  the  general  practitioner,  is  of  especial  interest  to  the  hygienist 
because  they  are  preventable,  and  to  the  diagnostician  because  they  are 
rare.  It  is  of  diagnostic  importance  that  not  onh'  those  actually  engaged 
in  occupations  concerned  with  mercury  are  liable  to  this  metallic  intoxi- 
cation, but  also  others  w^ho  breathe  an  atmosphere  containing  volatilized 
or  dust-borne  mercury,  or  drink  water  in  the  neighborhood  of  mines. 

Pathology. — Chronic  gastro-enteritis,  ansemia,  emaciation,  and  fatty 
degeneration  of  the  viscera  are  encountered.  Neuritis  is  verj-  rare.  Its 
occurrence  has  been  questioned. 

Mode  of  Access. — Chiefly  by  inhalation,  since  mercury  volatilizes  at 
ordinary  temperatures;  to  a  subsidiary  extent  through  the  skin.  In 
medicinal  mercurialization  most  commonly  by  ingestion;  less  frequentl)'' 
by  inunction.  Fortunately  ptyalism,  mercurial  stomatitis  (which  see),  is  a 
danger  signal  and  usually  leads  to  the  immediate  discontinuance  of  the  drug. 

Symptoms. — Ptyalism  does  not,  however,  always  occur  in  chronic 
mercurial  poisoning.  In  a  small  proportion  of  the  cases  it  is  an  early  and 
persistent  condition.  Early  symptoms  are  headache,  disturbed  and  unre- 
freshing  sleep,  and  mental  and  physical  depression,  especially  in  the  early 
hours  of  the  day.  Ansemia  is  common.  The  association  of  tremor  and  a 
curious  emotional  condition  suggestive  of  hysteria  dominate  the  symptom- 
complex.  Tremor  is  usually  at  first  absent  when  the  patient  is  at  rest, 
but  shows  itself  at  once  upon  voluntary  movement  and  is  greatly  aggra- 
vated by  emotional  excitement.  It  chiefly  involves  the  hands  and  lips, 
but  may,  in  severe  cases,  affect  all  the  extremities  to  such  an  extent  as  to 
interfere  seriously  with  the  ordinary  movements  of  everyday  life.  In  the 
early  cases  the  tremor  is  fine,  but  later  it  increases  in  amplitude  and  becomes 
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coarse  and  rapid.  When  it  affects  the  muscles  of  articulation,  speech  is 
much  deranged  and  this,  with  the  tremor  of  the  lips  and  tongue,  may- 
suggest  disseminated  sclerosis.  Attacks  of  vertigo  occasionally  occur.  In 
grave  cases  muscular  weakness,  choreiform  movements,  and  various  palsies, 
together  with  anaesthesia  and  other  disturbances  of  sensation,  are  encount- 
ered. These  motor  and  sensory  phenomena  are,  as  a  rule,  irregularly 
distributed,  incomplete,  and  transitory.  Epileptiform  convulsions,  paroxys- 
mal tonic  spasm  involving  chiefly  the  flexors  of  the  forearm,  and  clonic 
spasms  also  paroxysmal  and  affecting  all  the  muscles  of  the  body  but  with- 
out loss  of  consciousness,  have  been  described.  The  emotional  derange- 
ments assume  a  form  highlj^  suggestive  of  hysteria.  But  the  conclusion 
that  groups  of  previously  healthy  individuals  collected  in  one  locality 
from  various  sources  and  developing  emotional  symptoms  along  with  the 
other  phenomena  and  the  tremor,  after  prolonged  exposure  to  mercurial 
poisoning,  should  be  hysterical  is  unwarranted.  This  group  of  symptoms 
includes  sensations  of  weakness,  powerlessness,  and  fright,  which,  in  rare 
instances,  gradually  increase  to  actual  obsessions  of  fear  and  doubt  which 
render  the  life  of  the  patient  one  of  abject  wretchedness  and  have  in  some 
instances  amounted  to  a  form  of  dementia. 

Diagnosis.- — Direct. — The  fact  of  habitual  exposure  to  mercury, 
either  in  occupation,  therapeutically,  or  under  other  circumstances  men- 
tioned under  the  subtitle  etiology,  together  with  the  character  of  the  tremor 
and  the  emotional  disturbances,  render  a  positive  diagnosis  a  comparatively 
easy  matter.    If  necessary  a  chemical  examination  of  the  urine  may  be  made. 

Differential. — The  following  conditions  are  to  be  considered: 
Hysteria. — The  presence  of  the  stigmata  of  this  condition  (see  article  on 
Hysteria)  and  of  the  visual  phenomena,  the  intermittent  and  paroxysmal 
character  of  the  symptoms  in  many  cases  of  hj'-steria,  and  the  absence  of 
the  peculiar  tremor  of  mercurial  intoxication,  are  significant.  Dissemi- 
nated Sclerosis. — The  finer  tremor,  absence  of  emotional  or  hysterical 
phenomena,  the  staccato  speech,  nystagmus,  occasional  focal  phenomena, 
and  the  persistent  and  progressive  character  of  the  symptoms,  are  impor- 
tant in  the  differential  diagnosis.  Paralysis  Agitans. — The  passive  tremor, 
unemotional  mental  condition,  peculiar  mask-like  facies,  persistent  muscu- 
lar rigidity  and  festination  of  this  condition  are  in  strong  contrast  with 
the  symptom-complex  of  mercurial  intoxication.  Paresis. — The  tremor 
is  suggestive,  but  the  differentiation  may  be  made  without  difficulty.  The 
emotional  states  are  wholly  different.  In  paresis  delusions  of  grandeur 
and  perversions  of  the  moral  sense  occur.  There  are  apoplectiform  seizures, 
epileptiform  convulsions,  remarkable  remissions  of  all  symptoms,  occa- 
sional focal  phenomena,  and  progressive  mental  and  physical  deteriora- 
tion. Alcoholism. — The  two  conditions  are  frequently  associated.  The 
anamnesis,  the  slight  degree  of  influence  of  emotional  states  upon  the 
tremor,  and  the  facies,  dilated  venules,  circulatory  and  visceral  conditions 
attendant  upon  chronic  alcoholism,  are  important.  Plumhism. — The  history 
of  exposure  to  lead,  constipation,  colic,  the  gingival  line,  and  the  wrist-drop 
are  characteristic.  . 

Prognosis. — In  the  early  cases  the  outlook  is  favorable.  Even  after 
prolonged   and   well-characterized   symptoms   recovery   may   take   place. 
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In  such  casi's,  however,  tremor  iii:iy  persist.  Persistent  palsy,  hejuhicho. 
progressive  anuMuia,  and  the  cachertic  state  are  unfavorahhi  as  regards 
prognosis.  Change  of  occujiation  and  coinijh'te  free(h)in  from  exjxjsure 
are  essential  ti)  recovery.  If  such  rccpiirenKHits  cannot  he  met  the 
prognosis  is   uncertain   or  unfavorable. 

VII.  PHOSPHORUS  poisoning. 

Etiology. — Acute  poisoning  by  phosphorus  is  rare  and  usually  results 
from  the  swallowing  of  match-heads  with  suicidal  intent.  Chronic  poison- 
ing is  likewise  rare  and  occurs  as  an  industrial  disease  in  localities  in  which 
matches  arc  manufactured. 

Pathology. — Acute  Fiiospiiokus  Poisoning. — The  coagulability  of 
the  blood  is  reduced;  there  are  diffuse  hemorrhages  into  the  skin  and 
viscera  and  from  mucous  surfaces;  jaundice;  fatty  degeneration  of  the 
muscles  and  parenchymatous  organs,  especially  of  the  liver,  which  also 
rapidly  undergoes  enlargement  and  changes  to  a  bright  saffron  color. 
Leucin,  tyrosin,  cystin,  sarcolactic  acid,  peptones,  and  sugar  are  found  in 
the  urine  and  blood.  Acid  intoxication  occurs,  as  a  result  of  which  the 
urinary  ammonia  is  greatly  increased  and  the  urea  decreased.  In  its 
derangement  of  metabolic  processes  phosphorus  acts  like  a  ferment. 

Chronic  Phosphorus  Poisoning. — In  man  the  chief  pathological 
change  consists  of  necrosis  of  the  inferior  maxilla  wdth  suppuration  and 
the  formation  of  sequestra.  Exceptionally  the  upper  jaw  bones  are  affected. 
This  process  is  accompanied  by  destructive  ulceration  of  the  soft  parts 
with  more  or  less  abundant  pus  formation. 

Symptoms. — Acute  poisoning  presents  a  close  clinical  resemblance  to 
acute  yellow  atrophy.  Early  symptoms  are  vomiting  and  diarrhoea, 
which  presently  subside,  to  return  in  the  course  of  forty-eight  or  seventy 
hours,  and  are  then  accompanied  by  intense  jaundice,  epigastric  distress, 
and  diffuse  pains  in  the  muscles.  At  this  time  petechise,  submucous  hemor- 
rhages, and  blood  in  the  vomitus  and  stools  appear.  When,  as  is  not  rarely 
the  case,  match-heads  have  been  taken  to  produce  abortion,  this  accident 
frequently  occurs.  There  is  profound  asthenia,  with  maniacal  excitement 
which  rapidly  passes  into  stupor  and  coma  and  is  followed  by  death.  The 
vomited  matters  may  be  phosphorescent. 

The  necrosis  of  the  jaw,  which  constitutes  the  chief  morbid  condition 
in  the  chronic  form,  commonly  begins  about  a  single  tooth,  with  caries 
and  abscess  formation.  The  process  involves  the  tooth  and  surrounding 
alveolar  process  and  rapidly  extends  to  the  neighboring  teeth  and  contigu- 
ous structures.  The  pus  is  often  abundant  and  very  foul.  It  burrows  in 
various  directions  and  may  form  sinuses  which  discharge  in  the  neck.  One 
or  several  sequestra  may  form.  Rapid  anaemia  and  general  sepsis  may 
occur,  and  in  neglected  cases  amyloid  disease,  tuberculous  infection,  and 
basal  meningitis  have  been  observed. 

Diagnosis. — Both  in  acute  and  chronic  phosphorus  poisoning,  the 
diagnosis  depends  largely  upon  the  anamnesis.  In  the  former  suicidal 
intention,  or  rarel}^  the  eating  of  match-heads  by  young  children;  in  the 
latter  the  exposure  to  phosphorus,  which  is  volatile  at  ordinary  temper- 
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atures,  as  an  occupation  risk,  are  of  great  diagnostic  significance.  The 
main  points  of  discrimination  from  acute  yellow  atrophy  of  the  liver  con- 
sist in  the  period  of  relief  which  occurs  in  the  interval  between  the  early 
gastro-intestinal  symptoms  in  phosphorus  poisoning  and  the  graver  phe- 
nomena, the  enlargement  of  the  liver,  the  occasional  absence  of  leucin  and 
tyrosin  or  their  relatively  smaller  amount,  and  the  less  intense  nervous 
symptoms.  There  are,  however,  cases  in  which,  in  the  absence  of  a  clear 
history,  the  differential  diagnosis  is  attended  with  difficulty.  As  to  chronic 
poisoning,  there  are  no  conditions  characterized  by  similar  persisteuL 
and  extending  necrotic  processes  in  the  jaw.  Actinomycosis  may  be 
recognized  by  the  presence  of  the  ray  fungus  in  the  pus. 

Prognosis. — The  mortality  in  acute  poisoning  is  about  50  per  cent. 
The  fatal  issue  occurs  in  less  than  a  week.  In  the  chronic  form  recovery 
frequently  follows  early  operation.  In  neglected  or  very  severe  cases,  even 
extensive  resection  may  fail  to  arrest  the  advance  of  the  necrotic  process. 


VIII.  ACUTE  AND  CHRONIC  POISONING  BY  ILLUMI- 
NATING GAS. 

Etiology. — A  number  of  gases  enter  in  varying  proportion  into  the 
composition  of  illuminating  gas,  but  carbon  monoxide  constitutes  the 
chief  toxic  agent.  Water  gas  is  especially  active  as  a  jioison,  because  of 
the  relatively  large  amount  of  carbon  monoxide  which  it  contains. 

Acute  poisoning  commonly  occurs  as  the  result  of  the  escape  of  gas 
by  way  of  an  unlighted  burner  into  sleeping-rooms.  This  has  resulted 
accidentally  from  a  gust  of  wind,  from  leaving  the  gas  turned  on,  from 
ignorance,  or  with  suicidal  intent.  This  method  of  suicide  has  become  very 
common  and  when,  as  is  usually  the  case,  the  access  of  air  is  carefully 
guarded  against  and  rubber  hose,  is  used  it  is  a  very  certain  one.  Acute 
poisoning  may  occur,  however,  in  those  employed  in  gas  works,  and  I 
have  seen  a  case  in  which  it  resulted  from  the  escape  of  gas  from  a  street 
main.  Chronic  poisoning  is  probably  rare  and  is  likely  to  arise  among 
those  employed  in  gas  works  or  those  dwelling  in  houses  into  which  slow 
but  continuous  leakage  occurs  from  pipes  or  fixtures.  Toxic  symptoms 
may  arise  upon  breathing  an  atmosphere  containing  0.02  per  cent,  of 
carbon  monoxide;  0.05  is  highly  dangerous,  and  above  this  the  air  speedily 
becomes  irrespirable. 

Pathology. — The  toxic  action  is  chiefly  upon  the  red  blood-corpuscles, 
the  oxyhsemoglobin  being  converted  into  carbon  monoxide  haemoglobin, 
and  the  function  of  the  affected  corpuscles  as  carriers  of  oxygen  and  carbon 
dioxide  destroyed.  The  blood  is  cherry-red  in  color.  There  are  areas  of 
bluish-red  discoloration  upon  the  neck,  chest,  and  elsewhere,  visceral 
hypersemia,  and  local  hemorrhages.  In  the  chronic  cases  fatty  degenera- 
tion of  the  heart,  anaemia,  and  enlargement  of  the  spleen  have  been  noted. 

Symptoms. — The  clinical  phenomena  depend  upon  the  proportion  of 
gas  in  the  atmosphere  and  the  duration  of  exposure.  Progressively  they 
are  as  follows:  malaise,  sensations  of  throbbing,  especially  in  the  head, 
headache,  vertigo,  muscular  weakness,  nausea,  vomiting,  drowsiness,  loss 
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of  consciousness,  and  relaxation  of  tho  sphincters.  Muscular  twitchings 
and  general  convulsions  occur.  In  the  comatose  state  there  are  rapid 
respiration,  a  rapid  and  full  pulse,  and  cyanosis.  The  blood  is  cherry-red 
in  color  ami  there  is  leucocytosis,  high  in  proportion  to  the  gravitj'  of  the 
case.  When  recovery  takes  place,  sequels  relating  to  the  res})iratory  tract, 
bronchitis,  and  bronchopneumonia  are  common.  L(jl)ar  ]jneumonia  is 
rare.  Cardiac  derangements  of  a  functional  kind  also  occur.  To  these,  in 
many  cases,  are  added  gastric  irritability  and  epigastric  pain  and  tender- 
ness, symptoms  of  a  subacute  gastritis.  Icterus  has  been  observed  and 
glycosuria  is  common.  Local  a?dema  and  various  inflamnuitory  and 
necrotic  cutaneous  lesions  occur.  Nervous  symptoms  are  common  and 
important.  They  comprise  various  neuralgias  and  forms  of  neuritis, 
tremors  and  choreiform  movements,  and  neurasthenic  manifestations, 
among  which  fatigue  symptoms  are  very  marked.-  Amaurosis,  nystagmus, 
and  ocular  palsies  may  occur.  Persistent  headache,  dulness  of  hearing,  and 
tinnitus  have  been  noted.  Psychical  derangements  vary  from  confusional 
states  with  hallucinations  to  dementia.  The  foregoing  sequels  may  develop 
directly  after  exposure,  or  they  may  come  on  after  several  da}s  or  even 
some  weeks  of  apparent  recovery  and  undergo  gradual  intensification. 
In  the  suicidal  cases  the  antecedent  condition  of  the  patient  is  to  be  con- 
sidered in  estimating  the  actual  relation  between  the  carbon  monoxide 
poisoning  and  the  mental  state  at  a  more  or  less  remote  period  after 
recovery  from  such  poisoning.  The  symptoms  of  chronic  poisoning  are 
those  of  the  milder  forms  of  acute  poisoning  continued  through  an  indefi- 
nite period,  namely,  headache,  vertigo,  nausea,  occasional  vomiting, 
muscular  weakness,  fatigue  symptoms,  and  inability  to  perform  the  ordi- 
nary physical  and  mental  duties  of  life.  A  slow  pulse,  anaemia,  and  absence 
of  the  deep  reflexes  have  been  observed. 

Diagnosis.— Direct. — This  rests  upon  the  history  of  the  case,  which  is 
usually  very  clear,  and  the  demonstration  of  carbon  monoxide  in  the  blood. 

The  most  satisfactory  tests  are:  (a)  Hoppe-Seyler's  sodium  hydrate 
test:  A  solution  of  specific  gravity  of  L30  is  added  to  the  blood;  if  carbon 
monoxide  is  present  the  clot  formed  is  of  bright  red  color,  while  with  nor- 
mal blood  the  color  of  the  mass  is  greenish-brown,  (b)  Katagama's  ammo- 
nium sulphide  and  acetic  acid  test:  To  10  c.c.  of  blood  diluted  with  water 
are  added,  first,  0.2  c.c.  of  ammonium  sulphide  solution,  and  then  0.2  c.c. 
of  36  per  cent,  acetic  acid.  Blood  containing  carbon  monoxide  gives  a 
bright  red  precipitate;  normal  blood  a  green  precipitate,  (c)  The  Kunkel- 
Welzer  test  consists  in  the  addition  to  the  undiluted  blood  of  an  equal 
volume  of  20  per  cent,  potassium  ferrocyanide  and  a  small  quantity  of  36 
per  cent,  acetic  acid.  Carbon  monoxide  blood  yields  a  bright  red  reaction, 
while  the  color  of  normal  blood  changes  to  a  deep  brown.  The  spectro- 
scopic test  may  be  employed. 

In  a  comatose  patient  of  obscure  or  uncertain  antecedents  a  positive 
result  may  be  of  great  importance,  (a)  in  the  immediate  diagnosis,  (b)  in 
determining  the  character  of  later  morbid  conditions,  and  (c)  from  a 
medicolegal  point  of  view . 

Differential. — Alcoholic  Coma. — The  anamnesis  is  most  impor- 
tant.   The  fact  is,  however,  to  be  borne  in  mind  that  a  drunken  man  may 
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blow  out  the  gas,  turn  the  burner  off  and  on  again,  or  conclude  to  end 
his  Kfe  by  gas  poisoning.  The  history  of  a  spree  and  the  odor  of  alcohol 
have,  therefore,  no  positive  value  in  the  differentiation  of  these  two  condi- 
tions. Of  greater  moment  are  the  appearance  of  the  blood,  the  above-named 
tests,  cyanosis,  and  the  cutaneous  hypersemia.  Uroeviic  Coma. — Urinary 
suppression,  the  presence  of  albumin,  and  casts,  dropsy,  and  cardiovas- 
cular lesions  are  of  importance,  particularly  when  associated  with  negative 
results  upon  testing  for  carbon  monoxide  in  the  blood. 

The  diagnosis  of  chronic  poisoning  by  illuminating  gas  is  not  readily 
made.  When  all  the  occupants  of  a  dwelling  habitually  awake  with  nausea, 
headache,  and  vertigo  and  these  symptoms  steadily  increase,  and  there  is 
associated  muscular  and  mental  weakness  and  depression,  it  would  become 
necessary  to  carefully  test  the  gas-pipes  and  fixtures.  Under  such  circum- 
stances the  gas  present  in  the  atmosphere  might  produce  toxic  symptoms, 
though  insufficient  to  give  positive  reactions  either  in  the  air  or  in  the  blood 
of  patients.  If  certain  members  of  the  household,  upon  removal  to  a  differ- 
ent locality,  were  gradually  to  recover  their  health,  while  those  remain- 
ing continued  ill,  chronic  gas  poisoning  would  become  a  sound  provisional 
diagnosis  and  the  point  of  departure  for  further  systematic  investigation. 


IV. 

THE  DIAGNOSIS   OF  FOOD   POISONING. 

Certain  articles  that  are  always  injurious  are,  sometimes  through 
ignorance  or  by  accident,  used  as  foods.  Examples  of  these  are  poisonous 
mushrooms,  which  contain  muscarine,  and  some  species  of  fish.  The  poison 
present  in  such  substances  is  said  to  be  endogenous.  Entirely  different  are 
the  poisons  w-hich  are  occasionally  present  in  foods  otherwise  normal. 
These  consist  of,  (a)  poisonous  metals,  (b)  animal  parasites,  (c)  fungi,  and 
(d)  bacteria.    These  poisons  are  exogenous. 

(a)  Poisonous  Metals. — This  subject  is  considered  under  the  appropri- 
ate headings  (see  pp.  881,  884,  and  887,  etc.).  The  contamination  of  water 
in  the  neighborhood  of  mines — lead,  mercury^  of  beer  by  arsenic  (out- 
brea'k  in  Manchester  in  1900);  of  wine  (lead  shot  used  in  w^ashing  bottles); 
the  presence  of  chrome  yellow  as  a  coloring  matter  in  cakes;  and  the  possi- 
bihty  that  canned  vegetables  and  other  foods  may  become  poisonous  by 
slow  chemical  changes  of  the  lead  in  the  solder  or  the  tin,  are  to  be  con- 
sidered. Under  all  these  conditions  the  poisoning  is  chronic,  the  symptoms 
are  slowly  progressive,  and  a  number  of  persons  are  affected,  very  often 
within  the  boundaries  of  a  limited  district,  (b)  Animal  Parasites. — Cer- 
tain meats  are  occasionally  rendered  poisonous  by  the  presence  of  trichina 
or  cysticercus  (q.v.).  (c)  Fungi. — The  grains  used  for  food  may  be  infected 
with  the  ergot  fungus,  spurred  rye — Claviceps  purpurea — and  become 
the  cause  of  outbreaks  of  epidemic  disease — ergotismus.  (d)  Bacteria. — 
Vegetable  micro-organisms  constitute  the  chief  factor  in  poisonous  foods. 
Meats  obtained  from  diseased  animals  may  give  rise  to  actual  infections. 


FOOD  POISONING.  289 

Foods  contaminated  with  specific  infectious  organisms,  for  example,  B. 
typhosus,  may  cause  circumscribed  ()utl)roaks  <jf  enteric  fever.  Finally 
foods  infected  with  saprophytic  bacteria,  wiiich  evolve  ptjisonous  products 
in  the  substance  of  the  food  itself,  may  become  highly  poisonous — plornaine 
poisoning — a  term  which  in  popular  parlance  is  used  interchangeably 
with  "  footl  poisoning." 

I.  Fish  Poisoning — Icthyismus;  Ichthyotoxismus. — The  toxic  sub- 
stances may  be  endogenous,  as  in  species  of  TuLrodon  antl  Diodon,  found  in 
Japan  and  the  East  Indies.  The  nature  of  the  poison  is  unknown.  It  is 
located  in  the  testicles  and  ovaries.  In  its  effects  it  resembles  curare.  The 
symptoms  are  vertigo,  vomiting,  dyspnoea,  cyanosis,  muscular  relaxation, 
and  dilatation  of  the  pupils.  Death  results  very  rapidly.  This  is  the  fugu 
poisoning  of  Japan.  In  certain  species  of  sturgeon,  pike,  and  barb  a  poison- 
ous substance  is  developed  during  the  spawning  season.  The  intoxication 
is  grave  and  often  fatal,  the  symptoms  being  those  of  an  acute  gastro- 
enteritis. Exogenous  poisons  are  more  common.  If  diseased  fish  is  eaten 
raw,  the  specific  infection  may  be  communicated,  or  wholesome  and  edible 
fish  may,  if  not  properly  cared  for,  speedily  develop  toxic  substances 
associated  with  putrefactive  changes.  These  substances,  in  some  instances, 
resist  boiling,  so  that  the  infected  flesh  is  also  injurious  after  cooking.  The 
intensely  poisonous  ptomaines  are  present  during  the  early  days  of  putre- 
faction, even  before  changes  recognizable  by  the  taste  or  smell  have 
occurred,  while  those  of  a  later  period  are  less  toxic.  The  symptoms  do 
not  usually  appear  until  after  a  period  of  eight  to  twenty-four  hours. 
There  are  two  groups  of  cases.  In  one  the  clinical  phenomena  relate  chiefly 
to  the  nervous  system.  These  are  collapse  symptoms,  with  subnormal 
temperature,  abdominal  pain,  dry  mouth,  inability  to  swallow,  dull  pain 
in  the  belly,  dyspncea,  and  nervous  symptoms,  as  vertigo,  dilatation  of  the 
pupils,  and  diplopia.  In  another  group  the  clinical  manifestations  are 
those  of  an  acute  gastro-enteritis,  uncontrollable  vomiting,  griping  pains, 
diarrhoea,  and  profound  cardiac  asthenia. 

Shell-fish. — Poisoning  by  mussels  is  not  uncommon  in  Europe  and 
Great  Britain.  Brieger,  in  1885,  isolated  a  ptomaine — mytilotoxin — which 
proved  to  be  highl}-  poisonous.  It  resists  the  temperature  at  which  the 
mussels  are  cooked,  and  in  this  respect  mussel  poisoning  is  analogous  to 
poisoning  by  mushrooms.  The  poison  is  not  regarded  as  endogenous  but 
as  the  result  of  changes  caused  by  bacteria  present  in  polluted  waters. 
The  symptoms  are  variable,  sometimes  not  occurring  until  after  the  lapse 
of  several  hours  and  being  choleraic  in  character,  in  other  cases  not  show- 
ing themselves  for  a  few  days  and  iudic<iting  an  action  of  the  poison  upon 
the  nervous  system.  They  consist  of  a  general  urticarious  eruption, 
associated  with  asthma-like  attacks  of  dyspnoea.  Recovery  takes  place  in 
the  course  of  several  days.  In  other  cases  the  symptoms  come  on  rapidly 
and  resemble  those  produced  by  ciirara.  Death  has  occurred  with  great 
rapidity. 

Oysters  which  have  begun  to  decompose,  and  those  obtained  from 
beds  in  waters  defiled  by  sewage,  or  laid  out  in  such  waters  for  the  purpose 
of  "  plumping,"  frequently  cause  poisoning,  with  gastro-intestinal  symp- 
toms. Intense  and  fatal  poiioning  from  this  cause  is  very  infrequent. 
19 
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MneiL  more  important  is  the  occasional  conveyance  of  specific  infections, 
especially  that  of  enteric  fever,  and  the  causation  of  epidemics  b}'  the  eat- 
ing of  oysters  and  oiher  shell-fish  from  sewage-polluted  water. 

Lobsters  and  crabs,  when  not  fresh,  frequently  cause  symptoms  of 
poisoning  similar  to  those  produced  by  other  fish  and  shell-fish  under  like 
circumstances.  All  kinds  of  canned  fish  may,  under  certain  conditions,  as 
decomposition,  or  infection  previous  to  canning,  or  injury  to  the  cans, 
develop  poisonous  qualities. 

II.  Meat  Poisoning- — Sausage  Poisoning. — As  in  the  case  of  fish, 
poisoning,  the  great  majority  of  the  cases  are  due  to  bacterial  infection, 
either  specific,  as  in  the  case  of  animals  infected  at  the  time  of  slaughter, 
or  accidental,  from  contact  T^dth  various  articles  that  are  unclean,  or  from 
improper  care  in  other  respects.  In  the  former  case  the  organisms  are 
those  comprised  in  the  paratyphoid  and  paracolon  groups ;  in  the  latter 
they  are  saprophytes,  as  Proteus  ^Tilgaris  and  B.  botulinus,  or  members  of 
the  colon  group.  Clinically  the  cases  may  be  referred  to  two  categories : 
first,  those  in  which  the  symptoms  chiefly  relate  to  the  nervous  system, 
and  second,  those  in  which  they  are  gastro-intestinal.  Botulismus — allan- 
tiasis— sausage  poisoning,  a  specific  intoxication  caused  by  B.  botulinus, 
comes  on  twenty-four  or  thirty-six  hours  after  eating  the  food.  The  symp- 
toms comprise,  on  the  one  hand,  gastro-intestinal  derangements,  as  epigastric 
distress,  nausea,  vomiting,  sometimes  diarrhoea,  sometimes  constipation, 
dryness  of  the  mouth  and  throat,  choking  attacks,  and  stomatitis,  with 
tough,  adherent  secretion;  on  the  other,  nervous  disorders,  as  dimness  of 
vision,  mydriasis,  diplopia,  strangling  sensations,  aphonia  and  profound 
muscular  weakness.  The  pulse  and  temperature  remain  normal.  Eecovery 
is  slow.  In  fatal  cases  maniacal  delirium,  passing  into  coma,  constitutes  a 
terminal  event. 

III.  Poisoning  by  Milk  and  Milk  Products. — ]\Iilk  is  especially 
exposed  to  bacterial  infection,  and  constitutes  a  favorable  culture  medium. 
For  these  reasons  as  a  raw  food  it  is  an  abundant  cause  of  intoxications 
and  infections.  Boiled  or  pasteurized  milk,  properly  protected  until  used, 
is  safe.  Pathogenic  bacteria  may  reach  milk  directly  from  a  diseased  animal, 
as  in  tuberculosis,  or  by  way  of  water  polluted  with  excreted  matter,  as  in 
enteric  fever,  or  from  cases  of  diphtheria  or  scarlet  fever  in  various  ways. 
The  gastro-intestinal  diseases  of  infants  in  hot  weather  are  due  to  the 
bacterial  infection  of  milk.  Acute  intoxications,  in  contradistinction  to  the 
specific  infections,  are  common,  and  not  only  milk  itself,  but  also  articles 
made  from  it,  such  as  ice-cream,  eustards,  and  cream  puffs,  may  give  rise  to 
seriojis  poisoning.  Vaughan  isolated  from  cheese  a  poisonous  ptomaine, 
which  has  been  found  in  milk,  but  among  the  milk  poisons  it  is  not  "the 
one  most  frequently  present,  nor  is  it  the  most  active  one. ' '  Of  the  many 
different  bacteria  for  which  milk  forms  a  culture  medium,  each  has  its 
special  toxin.  The  bacteria  which  have  been  especially  studied  belong 
to  the  B.  enteritidis  group.  These  organisms  do  not  cause  any  apparent 
change  in  the  milk,  which  presents  an  alkaline  or  amphoteric  reaction, 
and  is  not  curdled. 

Cheese  frequently  develops  highly  poisonous  qualities.  The  acci- 
dental introduction  of  various  toxin-producing  bacteria  and  their  devel- 


FOOD  POISONING.  291 

opiiuMit  are  vorv  coinmon.  Tlic  toxins  arc  jjrohably  different,  hut  have 
not  yet  been  fully  studied,  'i'yrotoxicon  was  the  first  to  he  isolated.  The 
syiDpioins  of  cheese  poisoning  are  those  of  acute  gastro-intestinal  irritation. 

Diagnosis. — Food  poisoning  may  be  recognized  by  the  history  of  the 
case  in  respect  to  the  eating  of  certain  articles,  and  the  character  of  the 
symptoms,  which  are  usually  urgent  and  iierv^ous,  or  gastro-intestinal,  or 
both.  It  commonly  occurs  in  circumscribed  epidemics,  and  all  the  victims 
are  seized  at  about  the  same  time,  which  varies  according  to  the  nature  of 
the  intoxication  from  a  brief  period  to  two  or  three  days.  In  a  suspected 
case  the  careful  investigation  of  the  antecedent  facts,  and  the  character 
of  the  symptoms,  are  sufficient  for  a  provisional  diagnosis,  which  may  be 
confirmed  by  bacteriological  studies,  including  agglutination  tests. 

IV.  Grain  and  Vegetable  Poisoning. — Ergotismus. — The  cause  is  a 
parasitic  fungus — Claviceps  purpurea — which  grows  in  the  flowers  of 
several  grains,  especially  rye,  and  is  known  as  ergot.  It  contains  a  number 
of  poisons,  among  which  the  more  important  are  sphacelinic  acid,  the  cause 
of  the  trophic  or  gangrenous  form,  and  cornutin,  the  cause  of  the  nervous 
or  convulsive  form  of  the  disease.  Ergotismus  does  not  occur  in  America 
but  is  frequently  epidemic  in  certain  parts  of  Europe.  It  is  due  to  the 
prolonged  mgestion  of  ergot  and  is  a  chronic  intoxication,  though  the  onset 
may  be  marked  by  acute  symptoms.  In  the  gangrenous  form,  distant  parts 
of  the  body,  as  the  toes,  fingers,  ears,  and  the  tip  of  the  nose,  suffer,  and  the 
necrosis  is  preceded  by  tingling,  anaesthesia,  spasms,  and  signs  of  local 
congestion.  In  the  nervous  form,  the  chief  symptoms  are  weakness,  head- 
ache, cramps  in  the  muscles,  and  contractures.  There  may  be  moderate 
fever  with  mania,  and,  in  the  severer  cases,  melancholia  and  dementia 
occur.  There  are  tabetic  symptoms,  and  at  the  autopsy  sclerosis  of  the 
posterior  columns  has  been  observed. 

Lathyrismus;  Lupinosis;  Vetch  Poisoning. — Chick-pea  poisoning 
occurs  in  extended  outbreaks  in  Austria,  Italy,  Northern  Africa,  and  India 
as  the  result  of  the  admixture  of  the  powdered  seeds  of  Lathyrus  sativus 
with  fiour  from  wheat  and  other  cereals  in  the  making  of  bread.  The 
symptoms  are  pain  in  the  lumbar  region,  girdle  sensations,  spastic  paralysis 
of  the  lower  extremities,  which  may  increase  to  complete  paraplegia, 
tremor,  and  fever. 

Pellagra;  Maidismus. — An  affection  probably  erroneously  attributed 
to  the  continued  eating  of  food  prepared  from  fermented  or  diseased 
Indian  com.    See  page  332. 

Mushroom  Poisoning;  Mycetismus. — The  symptoms  are  due  to 
putrefactive  and  other  changes,  as  autolysis,  or  the  growth  of  parasitic 
fungi  in  the  edible  varieties;  or  the  accidental  ingestion  of  inedible  varieties 
containing  muscarine,  phallin,.  helvellic  acid  or  other  toxic  substances. 
They  are  (1)  gastro-intestinal  and  may  come  on  in  the  mild  cases  promptly 
after  the  eating  of  the  poisonous  fungi,  or  in  the  intense  or  choleraic  cases 
not  for  several  hours;  (2)  cerebral  or  nervous  and  characterized  by  contrac- 
tion of  the  pupils,  alternating  mania  and  depression  with  muscular  cramps, 
salivation,  slow"  pulse  and  collapse;  and  (3)  hscmatogenous,  as  subcutaneous 
oedema  and  haemoglobinuria.  The  last  have  been  produced  experimentally 
by  phallin,  which  has  a  marked  hirmolytic  action  and  causes  haemorrhages 


292  MEDICAL   DIAGNOSIS. 

and  fatty  degeneration  of  the  viscera.  On  the  whole  our  knowledge  of  the  sub- 
ject is  unsatisfactory.    The  common  edible  mushroom  is  Agaricus  campestris. 

Potatoes. — Local  outbreaks  of  acute  poisoning  traced  to  eating 
potatoes  that  have  sprouted  have  recently  been  recorded.  The  toxic 
principle  is  solanin — present  in  considerable  amounts  as  the  result  of  the 
growth  of  the  Bacterium  solaniferum  colorabile  and  B.  solaniferum  non- 
colorabile.  The  symptoms  are  those  of  an  acute  gastro-intestinal  catarrh, 
with  headache,  jaundice,  and  great  prostration. 

Examination  of  Food  in  Cases  of  Suspected  Food  Poisoning. — As  much 
of  the  food  as  can  be  obtained  should  be  preserved  for  examination.  The 
quantity  is  usually  small.  The'  investigation  should  be  conducted  without 
unnecessary  delay.  Meanwhile,  perishable  articles  should  be  kept  on  ice 
without  the  addition  of  chemical  preservatives.  The  bacteriological 
examination  should  precede  the  chemical  unless  there  are  clear  indications 
of  poisoning  by  definite  substances,  as  arsenic,  lead,  etc. 

The  methods  comprise  animal  experimentation  by  feeding,  the  injec- 
tion of  sterile  water  in  which  the  material  has  been  macerated,  further 
injections  of  such  macerations  after  filtration  through  a  Berkefeld  or 
Pasteur  filter,  and  the  determination,  when  necessary,  of  the  presence  of  a 
heat-resisting  toxin  by  injecting  the  macerations  after  boiling.  Culture  and 
agglutination  methods  are  necessary. 


V. 

THE   DIAGNOSIS   OF   AUTOINTOXICATIONS. 

The  term  autointoxication  is  used  to  designate  the  intoxications  of 
endogenous  metabolic  origin.  It  has  been  used  vaguely  for  a  long  time  to 
suggest  hypothetical  conditions  rather  than  demonstrable  facts.  Quite 
recently,  under  the  application  of  scientific  methods,  the  subject  has  been 
to  some  extent  cleared  up. 

I.  Gastro=intestinal  Autointoxication. — There  appears  to  be  no  proof 
that  intoxication  takes  place  from  the  resorption  of  digestive  juices,  or 
of  the  products  of  normal  digestion,  or  of  the  abnormal  products  of  diges- 
tion, except  in  the  case  of  the  acetone  bodies.  Nor  has  it  been  demon- 
strated that,  in  the  normal  action  of  bacteria  upon  the  contents  of  the 
alimentary  canal,  toxic  substances  are  produced.  Even  in  the  case  of 
intestinal  putrefaction,  which,  to  some  extent,  is  a  normal  process,  an 
increased  amount  does  not  necessarily  mean  an  intoxication.  Intestinal 
putrefaction  is  largely  dependent  upon  the  diet;  an  excess  of  protein  affords 
an  abundant  medium  for  bacterial  growth,  yet  there  is  no  constant  ratio 
between  the  protein  intake  and  the  output  of  aromatic  substances.  An 
increase  of  these  bodies,  especially  indican  in  the  urine,  actually  indicates 
increased  bacterial  activity,  whereas  it  is  constantly  assumed  to  be  the 
sign  of  an  intoxication.  Intestinal  putrefaction  is  to  be  distinguished 
from  tissue  putrefaction,  which  is  the  cause  of  an  excess  of  aromatic  bodies 
in  the  urine.  The  aromatic  bodies  are  not  in  themselves  toxic.  It  has 
been  assumed  that  other  substances  of  a  poisonous  character  are  produced 
by  putrefaction,  and  that  these,  like  the  amount  of  putrefaction,  may  be 
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approxiniatfly  L'stiniatcd  hy  the  aroiii.it ic  suhstaiices.  In  jxjiut  ol'  fact  the 
aromatic  substances  in  the  urine  alloid  no  indication  of  the  presence  or 
amount  of  any  hypothetical  j)oisoii  and  l)ear  no  constant  relation  to  tlie 
symptoms  in  any  particular  case. 

Tetany. — Disturbances  of  the  dij^estive  organs — pastric  dilatation, 
pyloric  stenosis,  carcinoma  ventriculi,  cholelithiasis,  helminthiasis,  and  trail 
bladder  disease  are  sometimi-s  associated  with  mild  or  severe  and  chronic 
forms  of  tetany.  AVhether  or  not  poisons  produced  by  the  decomposition 
of  food  cause  tetany  has  not  been  determined. 

G astro-intestinal  Attacks  Assocuited  with  Cutaneous  Symptoms. — The 
seizures  are  acuti^  and  recur  periodically.  Thf-y  consist  of  epifiastric  pain, 
vomitinjr,  diarrluva,  and  various  skin  eruptions,  most  commonly  urticaria 
and  erythema.    Desquamation  may  occur. 

Acute  Paro.rj/snial  Gasiro-enteritis. — The  attack  occurs  suddenly  in 
the  absence  of  errors  in  diet,  particularly  in  the  absence  of  food  poisoning. 
The  symptoms  are  vomiting-,  often  uncontrollable;  severe  abdominal  pain; 
diarrha^a,  frequently  profuse;  and  tympanites;  together  with  marked  ner- 
vous phenomena,  as  vertigo,  spasms,  shock,  and  in  grave  cases  general 
con^iilsions  and  coma. 

Intestinal  Obstruction. — This  condition,  either  partial  or  complete,  is 
very  eonmionly  attended  by  sjonptoms  of  autointoxication,  namely  head- 
ache, fever,  sleeplessness,  and  albuminuria,  with  increase  in  the  aromatic 
substances  in  the  urine;  all  of  which  subside  when  the  obstruction  is 
relieved. 

Constipation. — ]\rany  symptoms  are  attributed  to  this  condition,  but 
there  are  few  that  are  constant  and  none  that  is  characteristic.  A  furred 
tong-ue,  poor  appetite,  headache,  lassitude,  and  mental  depression  may 
occur  in  habitual  constipation,  but  these  symptoms  are  common  in  those 
who  have  a  regular  daily  action  of  the  bowels.  There  are  those  who  are 
miserable  if  the  daily  morning  movement  is  missed,  while  others  are 
uncomfortable  if  by  drugs  or  injections  their  bowels  are  moved  more 
frequently  than  once  in  the  course  of  some  days.  Coproemia,  a  hypothetical 
intestinal  autointoxication  from  constipation,  lacks  the  support  of  accu- 
rate clinical  observation  and  objective  chemical  investigation.  The  work  of 
Horace  Fletcher  has  shown  that  constipation  amounting  to  the  evacuation 
of  small  masses  of  dry  fa?ces  at  intervals  of  several  days  is  not  incompatible 
with  excellent  health.  The  secondarj^  mechanical  effect  of  the  accumulation 
of  fecal  matter  in  the  intestines  is  considered  under  its  appropriate  heading. 

Gastric  Neurasthenic  and  Other  Conditions  Vaguely  Described  as  Xer- 
vous  Dyspepsia. — This  group  of  nervous  affections  is  sometimes  attrib- 
uted, upon  wholly  insufficient  evidence,  to  autointoxication,  and  the  same 
statement  may  be  made  in  regard  to  a  number  of  nervous  diseases,  as 
migraine,  neuritis,  and  epilepsy,  and  some  of  the  psychoses,  as  melancholia 
and  fomis  of  dementia. 

The  An-oemias. — The  theory  of  Sir  Andrew  Clark  in  regard  to  fecal 
poisoning  as  the  cause  of  chlorosis  rests  upon  an  insufificient  basis  of  fact 
and  is  no  longer  accepted.     That  pernicious  antemia  is  probably  due  to 
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an  autointoxication  of  intestinal  origin  finds  support  in  the  following-  facts, 
namely :  that  a  persistent  haemolysis  is  the  essential  pathological  process  in 
the  disease ;  that  the  hasmolytic  process  is  active  in  the  portal  system ;  and 
that  there  are,  in  many  of  the  cases,  atrophic  changes  in  the  gastro-intes- 
tinal  mucosa.     The  nature  of  the  toxic  agent  has  not  been  demonstrated. 

II.  The  Retention  Intoxications. — Biliary  intoxication  is  due  to  the 
biliary  salts  and  the  pigments.  The  toxic  influence  is  exerted  upon  the 
cells  of  the  parenchymatous  organs,  the  muscles,  and  the  blood.  Many 
persons  suffer  from  marked  jaundice  for  considerable  periods  of  time  with- 
out manifesting  evidences  of  intoxication.  Hepatic  coma  cannot,  in  the 
strict  sense,  be  ascribed  to  cholaemia,  since  it  occurs  in  cirrhosis  of  the 
liver,  in  which  jaundice  is  a  subordinate  symptom  or  absent  altogether. 
It  is  probably  due  to  derangement  of  the  hepatic  functions  in  metabolism. 

III.  Autointoxication  from  Extensive  Abolition  of  the  Function  of 
the  Skin. — Extensive  superficial  burns  are  followed  by  rapidly  oncoming 
collapse,  associated  with  acute  degenerative  changes  in  the  cells  of  the 
parenchymatous  organs  and  muscles,  and  haemolysis — evidences  of  the 
action  of  toxic  agents,  the  nature  of  which  is  unknown. 

IV.  Acidosis. —  Under  this  term  are  grouped  the  derangements  of 
metabolism  which  result  from  an  excess  of  acids  in  eatabolism — an  acid 
intoxication.  Among  the  causes  of  this  condition  the  acids  of  carbohydrate 
fermentation  in  the  alimentary  canal  play  an  important  part. 

V.  Gout  in  the  present  state  of  knowledge  may  be  regarded  as  an  auto- 
intoxication dependent  upon  derangements  of  the  purin  metabolism. 

VI.  Glycosuria  and  diabetes  may  be  regarded  as  autointoxications 
arising  in  consequence  of  faults  in  the  carbohydrate  metabolism. 
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VI. 
Tlir:    I)T.\(^>\(\siS   OF   Hi:AT-S'ri!()KE   AND   ELECTinc    STROKE. 

HEAT-STROKE. 

Iloat-stroko  is  coiniiioiily  s(mmi  iti  hilxninji  iiicii,  ami  is  also  not  unusual 
in  arniics.  In  the  I'liited  States  Army,  Irom  IMiS  to  is'jij,  tlioi-e  were  not 
less  than   11250  cases,  with  47  deaths. 

Pathology. — Congestion  of  the  brain  and  membranes,  as  well  as  of 
the  lungs,  is  common.  According  to  Gihon'  loss  of  coagulability  of  the 
blood  is  the  one  great  lesion  in  coup  de  soleil.  Rigor  mortis  and  putre- 
factive changes  occur  early.  The  post-mortem  appearances  are  mostly 
negative,  but  there  is  rigid  contraction  of  the  left  ventricle  of  the  heart, 
while  the  right  side  and  the  great  vessels  contain  partly  coagulated  dark 
hlood.  Meningitis  is  one  of  the  sequels  of  sun-stroke.  The  vitochemical 
changes  in  the  blood,  muscles,  and  nerve-centres  are  not  fully  understood. 

Symptoms. — Two  forms  are  recognized:  simple  iieat  exhaustion, 
and  heat-stroke  proper. 

In  heat  exhaustion  the  patient  usually  collapses,  and  may  even  fall  in 
a  partial  or  complete  syncope.  The  surface  of  the  skin  is  cool,  the  pulse 
rapid  and  feeble,  and  the  temperature  may  even  be  subnormal-^as  low  as 
95°  or  96°.  In  the  worst  cases  there  is  sometimes  mental  confusion,  and 
delirium  has  been  occasionally  reported.  The  prognosis  in  these  cases  is 
usually  good,  if  the  patient's  general  health  is  sound. 

In  heat-stro'ke  proper  the  chief  symptoms  are  as  follows:  headache, 
oppression  in  the  epigastrium,  sometimes  nausea  and  vomiting,  a  sense 
of  weakness,  vertigo,  dimness  of  vision,  and  unconsciousness,  with  fever 
and  rapid  pulse.  Coplin,  among  the  sugar  refiners  of  Philadelphia,  also 
describes  a  "cramp"  in  the  epigastrium,  and  sometimes  in  the  back 
and  the  calves  of  the  legs,  as  among  the  premonitory  symptoms.  Of  the 
various  symptoms  the  only  one  that  can  be  called  pathognomonic  is  the 
exceedingly  high  temperature.  Richards,  in  the  Rhode  Island  Hospital, 
observed  temperatures  ranging  as  high  as  110°,  and  Packard,  in  31  cases 
in  the  Pennsylvania  Hospital,  saw  the  temperatures  range  up*  to  110°, 
111°,  and  even  112°.  These  are  extreme  cases,  usually  with  contracted 
pupils  and  profound  unconsciousness,  and  many  of  these  patients  die. 
Death  sometimes  occurs  so  quickly  that  a  special  or  apoplectic  type  is  recog- 
nized, and  if  dyspnopa  is  prominent,  the  type  is  called  asphyxial.  Most 
authors  are  in  accord  about  the  contracted  pupils,  but  an  exceptional 
case  of  dilated  pupils  has  been  noted,  and  as  death  approaches  the  pupils 
may  dilate.  Convulsions  are  not  common.  Great  oppression  of  breathing 
is  sometimes  experienced,  with  a  sense  of  constriction  of  the  chest.  Pirrie, 
in  his  cases  in  Central  India,  observed  priapism  and  seminal  emission  just 
before  the  seizure.  Alcoholism  is  an  active  promoter  of  heat-stroke.  Most 
cases  occur  in  persons  who  have  been  over-exerting  themselves. 

'  "Heat-stroke,"  in  XX.  Cent.  Pract.,  vol.  iii.,  p.  253.  This  article  by  Gihon  is  a  useful  review  ol 
the  whole  subject,  both  historical  and  clinical. 
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Diagnosis. — Heat-stroke  must  be  distinguished  from  cerebral  hemor- 
rhage, uraemia,  alcohohc  intoxication,  and  opium  poisoning;  but  from  all 
these  conditions  it  differs  in  its  history  and  its  high  temperature.  The 
history  alone  is  so  clear  and  suggestive  in  most  cases  that  a  mistake  is 
hardly  possible.  In  uraemia  a  subnormal  temperature  is  common,  and 
the  condition  of  the  urine  is  characteristic;  if  the  temperature  rises,  as  it 
does  in  some  cases,  especially  towards  the  end,  it  does  not  mount  as  high 
as  in  sun-stroke.  The  contracted  pupils  in  heat-stroke  may  suggest  opium 
poisoning,  but  in  the  latter  there  is  slow  respiration,  and  in  the  former 
high  temperature.  In  mere  alcoholic  intoxication  we  do  not  see  pyrexia, 
much  less  hyperpyrexia,  nor  contracted  and  immobile  pupils.  In  fact, 
in  all  comatose  conditions,  as  in  those  just  named,  and  in  diabetic  coma, 
we  do  not  see  high  fever,  nor  is  there  the  history  of  exposure  to  heat.  Injury 
to  the  head  can  usually  be  excluded  b}^  the  history  and  by  careful  physical 
examination.  In  cerebral  hemorrhage  there  is  usually  hemiplegia,  which 
can  be  recognized  as  a  rule  by  the  difference  in  resistance  on  the  two  sides. 
The  temperature  often  rises  as  death  approaches.  The  attempt  to  distin- 
guish sun-stroke  from  heat-stroke  is  not  called  for. 

ELECTRIC  STROKE. 

Under  this  heading  are  included  both  lightning  stroke  and  shocks 
from  dynamos.  The  vast  extension  of  the  use  of  electricity  in  recent  years 
has  made  these  accidents  not  uncommon,  and  the  use  of  the  current  as  an 
agent  for  executing  criminals  has  furnished  excellent  opportunities  for  the 
systematic  study  of  the  subject. 

Pathology. — Some  of  the  lesions  are  purely  surgical,  such  as  the  burns 
which  are  caused  by  immediate  contact  with  a  "  live"  wire.  It  is  impossible 
to  state  in  scientific  terms  what  is  the  exact  pathology  of  electric  shock, 
especially  in  cases  of  sudden  death.  The  results  of  examinations  are  often 
negative.  Van  Gieson,  in  autopsies  on  the  bodies  of  criminals,  found  fluid 
blood,  but  no  recognizable  changes  in  the  tissues  or  organs. 

Symptoms. — Macdonald  and  Ward  have  recorded  the  effects  as  noted 
in  the  execution  of  four  criminals  at  Sing  Sing,  N.  Y.^  With  a  current  of 
1785  volts,  passed  through  wet  sponge  electrodes  from  the  forehead  to  the 
calf  of  one  leg,  the  heart  continued  to  beat  after  the  first  contact  of  27 
seconds,  and  a  noisy  respiration  was  re-established  after  an  interval  of  more 
than  one  minute.  After  a  second  contact  of  26i  seconds  respiration  and 
the  heart  action  had  ceased  permanently.  It  seems  that  the  action  of  the 
heart  is  not  permanently  arrested  as  quickly  as  is  respiration.  With  a 
stronger  voltage,  .as  in  a  lightning  stroke,  it  is  possible  that  the  respiration 
and  the  heart  are  arrested  instantaneously. 

E.  A.  Spitzka,  whose  observations  are  based  upon  thirty-one  electro- 
cutions, finds  that  "the  death  is  undoubtedly  painless  and  instantaneous. 
The  vital  mechanisms  of  life,  circulation  and  respiration,  cease  with  the 
first  contact.  Consciousness  is  blotted  out  instantly  and  the  prolonged 
application  of  the  current  as  it  is  usually  practised  by  Mr.  E.  F.  Davis, 

1  Medico-Legal  Journal,  vol.  ix.    Also  XX.  Cent.  Pract.,  vol.  iii.  pp.  403-411. 
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the  State  oloctriciaii  of  Xcw  York,  cnsui-cs  the  permanent  derangement  of 
the  vital  functions  so  that  there  could  \>v.  no  recovery  of  these.  Occasion- 
ally, the  drying  of  the  sjionges  throu<rli  undue  generation  of  heat  causes 
desquamation  or  superficial  l)list('ring  of  the  skin  at  the  site  of  the  elec- 
trodes, but  not  often.  Post-mortem  discoloration,  or  lividity,  often  ai)pears 
during  the  first  contact.  The  pupils  of  the  eyes  dilate  instantly  and  remain 
dilated  in  death." 

Diagnosis. — This  must  depend  largely,  if  not  entirely,  upon  the  history. 
Burns  on  the  surface  of  the  body,  as  already  saitl,  are  cejmmon  from  con- 
tact with  a  "  live"  wire,  but  in  the  case  of  lightning  stroke,  while  not  unseen, 
they  do  not  appear  to  be  so  extensive  or  so  common. 

The  after-effects  in  non-fatal  cases  usually  consist  in  states  of  neu- 
rasthenia and  traumatic  h3'-steria.  Organic  palsies,  or  permanent  lesions 
of  any  kind,  seem  to  be  rare  sequels. 


VII. 
THE   DIAGNOSIS   OF   PREGNANCY,  i 

Under  ordinary  circumstances  the  question  as  to  the  existence  ot 
pregnancy,  as  it  presents  itself  to  the  general  practitioner  or  to  the  specialist 
in  midwifery  or  in  gyntecologj^  presents  no  difficulty.  As  a  rule,  the  patient 
has  already  made  the  diagnosis  for  herself.  As  it  occurs,  however,  to  the 
medical  diagnostician,  it  frequently  assumes  a  high  degree  of  importance 
and  involves  responsibility  of  the  gravest  kind.  This  is  especially  the 
case  in  illegitimacy  in  young  girls,  who  very  often  stoutly  deny  exposure 
to  the  possibility  of  such  a  condition  until  the  approach  of  actual  labor. 
On  the  other  hand,  married  women  long  childless  sometimes  positively 
assert  that  their  hopes  are  about  to  be  realized,  and  enumerate  in  detail 
and  with  precision  the  signs 'of  the  condition  even  to  the  motion  of  the 
child,  under  circumstances  in  which  the  occurrence  of  such  an  event  is 
impossible — pseudocyesis.  There  are  obvious  reasons  why  the  opinion  of 
the  medical  man  is  often  first  sought. 

Early  Gestation. — Symptoms. — Amenorrhoea  in  a  healthy  woman 
previously  regular  is  a  symptom  of  primary  importance,  and  usually  the 
first  to  arouse  a  suspicion  on  the  part  of  the  woman  as  to  her  condition. 
Cessation  of  the  menses,  under  these  circumstances,  is  physiological  and 
unattended  by  the  signs  of  the  grave  chronic  diseases,  as  nephritis,  tuber- 
culosis, and  the  cachexias,  in  which  it  is  pathological.  Abrupt  cessation 
at  a  later  period  of  life  may  also  be  physiological  and  mark  the  occurrence 
of  the  grand  climacteric.  The  occasional  occurrence  of  this  physiological 
event  at  an  unusually  early  period  of  life  is  to  be  borne  in  mind.  On  the 
other  hand,  the  recurrence  of  a  menstrual  flow  for  two  or  three  months, 
or  in  extremely  rare  instances  throughout  pregnancy,  must  be  considered 
in  a  doubtful  case.  Nausea  is  next  in  importance.  It  begins,  as  a  rule, 
from  two  to  four  weeks  after  amenorrhoea  and  may  or  may  not  be  associated 
with  vomiting.     It  is  troublesome  and  distressing  at  the  hour  of  rising, 

1  Contributed  bv  Dr.  W.  R.  Wilson  as  collaborator. 


298  MEDICAL  DIAGNOSIS. 

but  the  gravida  may  be  annoyed  by  waves  of  nausea  from  time  to  time 
during  the  day.  Cravings  for  unusual  articles  of  food,  and  hysterical 
manifestations,  may  accompany  the  nausea.  Constipation  is  common. 
Further  subjective  manifestations  are  irritability  of  the  bladder,  increased 
flow  of  saliva,  and  sensations  of  fulness  and  tingling  in  the  breasts. 

Signs. — Certain  signs  usually  show  themselves  during  the  first  two 
months,  and  have  a  diagnostic  value.  Those  relating  to  the  breasts  com- 
prise general  enlargement,  a  nodular  fulness  in  the  glandular  area,  slight 
prominence  of  the  nipple,  pigmentation  of  the  areola,  and  enlargement 
of  the  sebaceous  glands  surrounding  it.  Pressure  of  the  contents  of  the 
ducts  outward  toward  the  nipple  reveals  the  presence  of  a  yellowish  watery 
fluid — colostrum.  In  multigravida  a  persistent  secretion  may  follow  lacta- 
tion and  simulate  colostrum.  Signs  apparent  upon  examination  of  the 
abdomen  are  pigmentation  of  the  linea  alba,  flattening  of  the  hypogastrium, 
a,nd  retraction  of  the  umbilicus.  In  fair  women  pigmentation  may  not 
occur,  and  in  fat  women  flattening  and  retraction  are  not  marked. 

Pelvic  signs  are  more  distinctive.  Of  these  the  more  important  are  a 
violaceous  coloring  of  the  cervical  portion  of  the  uterus,  thinning  and  com- 
pressibility of  the  junction  of  the  cervix  with  the  body, — Regards  sign, — 
lateral  expansion  of  the  fundus  in  anteflexion,  and  pulsation  of  the  uterine 
arteries.  The  body  of  the  uterus  presents  a  peculiar  softness.  The 
presence  in  the  os  of  a  plug  of  tenacious  mucus  is,  in  connection  with 
the  foregoing  changes,  very  suggestive. 

Advanced  Pregnancy. — A  tendency  to  constipation  persists  and 
waves  of  nausea  occur.  Striation  of  the  breasts,  abdominal  walls,  and 
upper  parts  of  the  thighs  becomes  conspicuous.  There  are  elevation  of 
the  fundus  uteri  and  protrusion  of  the  navel.  Recurrent  rhythmical  con- 
tractions of  the  uterus  after  the  completion  of  the  third  month,  unattended 
with  pain — Braxton  Hicks's  sign — are  highly  suggestive  of  pregnancy. 
Finally,  the  rise  and  fall  of  the  foetus  in  ballottement,  the  movements  of 
its  limbs,  and  the  sounds  of  its  heart  are  positive  and  conclusive  signs. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  presence  of  the 
above  symptoms  and  signs  and  becomes  probable  in  proportion  to  the 
number  of  them  in  association  at  the  time  of  the  examination.  It  assumes 
greater  certainty  as  pregnancy  advances,  and  demonstrable  signs,  which 
offer  more  positive  indications,-  become  associated  with  the  symptoms. 

Differential  Diagnosis. — The  Distinction  between  Normal  Pregnancy 
and  Conditions  which  Simulate  it. — As  to  special  symptoms,  the  amenor- 
rhoea  of  pregnancy  may  usually  be  distinguished  from  pathological  amen- 
orrhoea  by  the  anamnesis.  The  absence  of  a  history  of  disease,  such  as 
malaria,  nephritis,  an  acute  or  chronic  infection,  is  important.  But  the 
fact  that  women  subject  to  such  diseases  may  become  pregnant  is  not 
to  be  overlooked.  Amenorrhoea  due  to  local  pathological  conditions — 
hsematometra,  pyometra,  and  hydrometra — is  attended  by  uterine  colic, 
and  the  enlargement  of  the  organ  does  not  present  the  softening  of  the 
pregnant  uterus.  On  the  contrary,  it  offers  a  tense,  fluctuating  tumor. 
The  amenorrhoea  of  acquired  atresia  may  be  readily  recognized  by  the 
history  and  local  conditions.  The  amenorrhoea  of  the  menopause  is  rarely 
abrupt,  mostly  partial  and  progressive,  and  frequently  accompanied  by 
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hysterical  manifestations.  Accuiiiulations  of  omental  fat  or  abdominal- 
wall  fat  are  common.  -Moreover,  the  utervis  is  not  enlarged  or  !softenc<l, 
and  the  other  local  signs  of  pregnancy  recognizable  upon  vaginal  examina- 
tion are  wholly  absent. 

Inlrn-abdominal  tiuuors  arising  from  the  level  of  the  pelvis  are  to  be 
distinguished  from  the  gravid  uterus  by  their  consistency,  as  in  the  case 
of  fil)romyomata,  where  the  enlargement  is  tense,  nodular,  and  of  slow 
growth.  The  impairment  of  the  patient's  health,  and  the  attacks  of  pelveo- 
peritonitis  occurring  with  more  or  less  regularity,  together  with  the  metror- 
rhagia, arc  conclusively  opposed  to  the  diagnosis  of  pregnancy.  Tumors 
of  the  adncxa,  and  pelvic  exudates,  reveal  their  character  both  by  the 
local  symptoms  and  by  the  situation  in  the  pelvis  of  the  swellings  to  which 
they  give  rise. 

Subjective  manifestations  of  pregnancy  which  simulate  functional 
disturbances  arising  in  disease,  such  as  nausea,  and  albuminuria,  are  to  be 
weighed  relative  to  their  association  with  other  symptoms  and  with  the 
signs  of  pregnancy.  The  presence  or  absence  of  casts,  the  amount  of  urine 
excreted,  and  the  history  of  the  case  render  it  possible  to  differentiate  the 
albuminuria  of  pregnancy  from  that  occurring  in  nephritis. 

Abnormal  Pregnancy  and  Simulative  Conditions. — Abnormal  preg- 
nancy comprises,  first,  the  development  of  the  o^iim  in  abnormal  situa- 
tions; second,  pregnancy  following  the  fertilization  of  the  o\iim  in  loco 
but  pursuing  an  abnormal  course. 

As  to  the  points  of  difference  in  the  diagnosis  of  tubal  gestation  and 
cornual  pregnancy  from  pelvic  tumors  simulating  either  of  these  condi- 
tions, the  irregular  uterine  bleeding,  the  pain,  the  collapse  occurring  with 
rupture  or  tubal  abortion,  and  the  symptoms  of  internal  bleeding,  together 
with  the  localization  of  a  mass  outside  the  uterus — all  in  the  presence  of 
S)'mptoms  of  early  pregnancy — are  suggestive. 

Certain  symptoms,  which  by  their  occurrence  characterize  the  course 
of  pregnancy  as  abnormal,  may  give  rise  to  confusion.  The  continuance 
of  menstruation,  for  instance,  may  obscure  the  diagnosis.  The  syncope 
which  occurs  in  pregnancy  may  likewise  require  the  observation  of  associ- 
ated symptoms  to  explain  its  presence.  The  oedema  of  pregnancy  shows 
itself  in  the  presence  of  signs  which  distinguish  it  from  the  oedema  of  cardiac 
disease  and  the  anasarca  of  nephritis;  it  is  usually  progressive  without 
symptoms  of  nephritis,  is  not  accompanied  by  pallor  or  waxiness  of  the 
skin,  and  is  evidently  connected  with  the  pressure  of  the  uterus. 

Finally,  hydramnios  may  suggest  the  presence  of  a  tumor  \\"ithin  the 
abdomen  originating  from  some  condition  other  than  pregnancy.  Hydram- 
nios, however,  may  be  diagnosticated  by  the  presence  of  fluctuation,  the 
rapid  increase  in  the  size  of  the  tumor,  the  location  of  the  latter  within 
the  abdomen,  and  the  associated  symptoms  and  signs  of  pregnancy. 

Serodiagxosis  of  Pregx.^xct — IMPRO^^:D  Method  of  Abderhaldex. 
— This  laboratory  procedure  depends  upon  the  principle  that  the  blood- 
serum  of  pregnant  individuals  contams  a  specific  ferment  which  digests 
placental  cells. ^ 

'  Consult    MuUer's   "  Serodiagnostic    Methods,"  Translated   by    Ross    C.  Whitman,  p.  68,  et  aeq., 

J.  B.  Lippincott  Company. 
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VIII. 

THE  DIAGNOSIS  OF  THE  RHEUIMATOID  AFFECTIONS.     • 

I.  ARTHRITIS  DEFORMANS. 

Definition. — A  chronic  disease  of  the  joints,  of  undetermined  causa- 
tion, characterized  anatomically  by  lesions  of  the  synovial  membrane  with 
hypertrophy  of  its  fringes,  atrophic  changes  in  the  cartilages  and  bones, 
irregular  hypertrophy  of  the  bones,  and  wasting  in  the  periarticular  struct- 
ures; and  clinically  by  characteristic  deformities. 

Etiology. — Predisposing  Influences. — The  synonyms  rheumatic  gout 
and  rheumatoid  arthritis  indicate  the  prevalent  belief  that  arthritis 
deformans  has  some  relationship  to  those  affections — a  belief  that  finds 
little  support  in  fact.  In  less  than  one-third  of  the  cases  the  family  history 
shows  a  tendency  to  joint  disease — gout  or  rheumatism.  Arthritis  deformans 
in  successive  generations  is  unusual.  Two  or  more  cases  have  been  noted 
in  a  family.  Children  are  sometimes  affected;  young  girls  frequently; 
the  greater  number  of  cases  begin  in  early  adult  and  middle  life-.  Women 
are  affected  more  frequently  than  men.  The  disease  very  often  first  shows 
itself  about  the  time  of  the  menopause,  and  is  more  common  among  women 
who  suffer  from  diseases  of  the  reproductive  organs.  Habitual  exposure 
to  cold  and  damp,  hardship  and  privation,  sudden  mental  shock,  and 
depressing  emotions,  appear  to  bear  a  causal  relation  to  the  disease. 

Exciting  Cause. — There  are  two  theories:  first,  that  the  joint 
affection  is  secondaiw  to  some  disease  of  the  nervous  system;  second,  that 
it  is  a  chronic  infection.  The  latter  is  now  generally  accepted.  A  varietj^ 
of  micro-organisms  have  been  found  in  the  lesions,  but  none  that  is  uni- 
formly present.  The  fact  that,  in  a  considerable  proportion  of  the  cases, 
there  is  a  history  of  gonoiThoea,  does  not,  in  view  of  the  wide  prevalence  of 
that  disease,  indicate  a  causal  relation  on  the  part  of  the  gonococcus. 

Morbid  Anatomy.- — All  the  tissues  which  enter  into  the  structures 
of  the  affected  joints  are  involved  in  the  morbid  process,  but  in  which  of 
them  the  process  starts  cannot  be  affirmed  with  certainty.  It  is  probable, 
however,  that  the  cartilages  are  first  affected.  The  lesions  consist  of 
fibrillation  and  atrophy  of  the  cartilages;  in  the  bones,  eburnation,  abra- 
sion, and  osteophyte  formation;  in  the  sjmovial  membranes,  thickening 
and  hypertrophy  of  the  fringes  and  atrophy  of  the  periarticular  tissues. 
Osteophytes  developing  at  the  margins  of  the  bones  may  interfere  with 
movement.  Bony  ankylosis  is  rare  in  the  joints  of  the  extremities,  but 
common  in  the  spine,  which  sometimes  becomes  rigid  and  immovable. 
A  late  condition  is  contracture,  with  fixation  of  the  joints  in  flexion.  On 
the  other  hand,  the  muscles  are  atrophied  and  the  ligaments  relaxed,  so 
that  subluxation  is  common,  especially  in  the  knees  and  fingers.  The 
hands  are  greatly  deformed  and  the  fingers,  under  the  influence  of  gravity, 
show  deflection  to  the  ulnar  side.     Some  of  the  joints  are  the  seat  of  an 
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elVusioii.  Xeuritiii  occasionally  occurs.  The  most  striking  feature  of  the 
arthropathy  is  its  syininetry.  The  changes  in  the  eartila^'cs  and  bones  are 
well  slinwii   ill   I'adioirraplis. 

Clinical  Varieties. — Hebcrdcn's  ikkIcs;  tlie  proirn'ssive  polyarticular 
form;  the  monarticuhir  forai;  the  vertebral  form;  and  arthritis  deformans 
in  children. 

(a)  Heberden's  Nodes. — "  Tumors  attaininiu'  to  the  si/e  of  a  pea, 
which  are  sometimes  developed  near  the  third  joints  of  the  finjjrs.  They 
have  certainly  nothin<r  in  common  with  arthritis  (gout),  since  they  are 
met  with  in  many  persons  to  whom  that  disease  is  unknown.  They  remain 
throughout  life,  are  devoid  of  all  pain,  and  show  no  tendency  to  ulceration. 
The  defonnity  is  more  conspicuous  than  the  inconvenience  they  cause, 
though  the  movement  of  the  fingers  is  somewhat  impeded  by  them."  They 
occur  much  more  commonly  in  women  than  in  men,  and  about  middle  life. 
The  nodules  nuiy  become  tender  and  red.  Tophi  do  not  appear.  The  larger 
joints  are  not  involved.    They  are  not  influenced  by  treatment. 

(b)  The  Progressive  Polyarticular  Form. — The  acute  variety  in 
the  initial  attack  bears  a  close  resemblance  to  rheumatic  fever,  for  which 
it  is  very  often  mistaken.  It  occurs  frequently  in  young  women  among 
the  working  classes,  and  especially  in  mill  girls.  It  is  common  after  child- 
bearing  and  during  lactation.  It  begins  in  some  of  the  cases  at  the  meno- 
pause. The  joints  become  swollen,  tender,  and  painful  upon  movement; 
there  is  fever  and  the  patients  become  angemic  and  weak,  and  rapidly  lose 
flesh.  The  attack  passes  over,  leaving  the  affected  joints  slightly  deformed. 
From  time  to  time  similar  attacks!  recur,  each  leaving,  as  it  subsides,  some 
increase  of  deformity  and  further  impairment  of  health,  until  at  length 
the  patient  becomes  completelj'  broken  down  and  crippled.  The  small 
joints  of  the  hands  and  feet  fii-st  and  chiefly  sufl'er,  but  the  ankles,  knees, 
wrists,  elbows,  shoulders,  and  spine  frequently  become  involved.  Chronic 
Form. — This  variety  is  most  common.  Acute  attacks  may  occur.  Only 
one  or  two  joints  may  be  at  first  affected;  usually  the  hands  are  first 
involved,  then  the  knees  or  feet.  Gradually  new  joints  suffer  until,  in  the 
severe  cases,  scarcely  an  articulation  escapes.  As  the  disease  progresses 
the  joints  are  symmetrically  involved.  The  earliest  s\iaptoms  are  pain 
on  movement  and  slight  swelling,  which  may  be  intra-  or  periarticular. 
The  pain  varies  greatly  in  intensity.  There  are  cases  in  which  a  high  degree 
of  deformity  gradually  comes  to  pass,  without  pain;  others  in  which  there 
is  pain  only  at  the  time  of  outbreaks  of  the  arthritis,  or  at  night ;  and  a 
few  in  which  pain  is  intense  and  persistent. 

The  deformities  are  progressive.  The  joints  are  enlarged  in  part  by 
the  outgrowth  of  osteophytes,  in  part  by  thickening  of  the  capsular  liga- 
ments, and  in. part  hy  subluxation.  While  they  remain  movable,  crepita- 
tion may  be  felt.  The  periarticular  tissues,  and  especially  the  muscles, 
undergo  atrophy,  and  at  length  the  function  of  the  joints  is  wholly  lost. 
Osteophytes,  adhesions,  and  infiltration  of  the  tissues  prevent  movement, 
and  the  joints  become  fixed,  usually  in  strong  flexion,  so  that  in  extreme 
eases  the  patient  lies  completely  helpless,  unable  to  move  any  part  of  the 
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body  except  the  eyes.  Trophic  changes,  atrophy  of  the  muscles,  glossy^ 
skin,  pigmentation,  and  onychia  occur,  and  numbness  and  tingling  are 
common.  In  many  of  the  severe  cases  the  joints  of  the  hands  and  wrists 
suffer  to  a  less  extent,  and  the  ability  to  sew  or  write  is  in  part  retained. 
A  considerable  proportion  of  the  cripples  caused  by  this  form  of  arthritis- 
deformans  maintain  fair  general  health  and  a  cheerful  disposition. 

(c)  The  ]\Ionarticular  Form. — This  form  is  usually  seen  in  elderly 
persons.  The  knee,  hip,  and  shoulder  are  commonly  involved.  They  very 
often  follow  traumatism.  In  other  cases  they  develop  insidiously.  Expos- 
ure to  damp  cold  appears  to  exert  a  predisposing  influence,  and  aged  fisher- 
men, oystermen,  and  hunters  often  suffer.  The  joint  lesions  are  the  same 
as  in  the  polyarticular  forms;  the  muscles  rapidly  waste,  adhesions  limit, 
the  movements  of  the  parts,  and  motion  is  extremely  painful. 

(d)  The  Vertebral  Form. — Two  varieties  are  recognized.  In  one, 
the  spine  alone  is  involved.  The  disease  begins  with  obscure  meningeal 
symptoms,  with  evidences  of  compression  of  nerve-roots,  pain,  anaesthesia, 
loss  of  function,  and  wasting  of  spinal  muscles,  atrophy  of  the  disks,  and 
progressive  ankylosis  of  the  vertebrae  (Von  Bechterew).  In  the  second 
variety,  the  hips  and  shoulders  are  also  ankylosed — spondylose  rhizomelique 

(Strumpell-Marie).     Spondylitis  deformans  is  more  common  in  males. 

than  in  females.  It  may  result  from  spinal  injury.  The  early  manifesta- 
tions are  sometimes  confined  to  the  cervical  or  to  the  lumbar  region.  In 
other  cases  the  entire  spine  gradually  becomes  rigid  and  immobile.  There 
may  be  marked  kyphosis,  with  a  rigid  and  immobile  thorax  and  witk 
diaphragmatic  breathing. 

(e)  Arthritis  Deformans  in  Children. — The  disease  occurs  in 
early  childhood.  Girls  are  more  commonly  affected  than  boys.  The 
disease  may  present  the  same  features  as  in  adult  life.  In  some  cases 
direct  inheritance  has  been  noted.  Cold,  privation,  and  unsanitary  sur- 
roundings are  predisposing  influences.  The  onset  may  be  acute,  with  the 
symptoms  of  infection,  fever,  profuse  sweating,  enlargement  of  the  spleeu 
and  superficial  lymph-glands — Still's  disease.  One  or  two  joints  may  be 
at  first  affected,  and  others  later.  There  is  loss  of  function  together  with 
muscular  atrophy.    The  prognosis  is  more  favorable  than  in  adult  life. 

Diagnosis. —  The  direct  diagnosis  depends  upon  the  subacute 
exacerbations  of  the  joint  affection,  the  fact  that  after  each  outbreak  the 
deformity  is  increased,  the  remarkable  symmetry  of  the  lesions,  the  per- 
sistence of  the  process  in  the  affected  joints,  the  relaxations  of  the  ligaments, 
the  atrophy  of  the  muscles,  and  the  progressive  character  of  the  disease. 
The  initial  attack  often  presents  a  remarkable  resemblance  to  subacute 
rheumatic  fever. 

Differential  Diagnosis. — From  rheumatic  fever  the  diagnosis  may 
be  made  by  the  permanence  of  the  arthritis  in  particular  joints,  the  persis- 
tence of  the  lesions,  the  extreme  infrequency  of  endo-  or  pericarditis,  and  the 
incurability  of  the  affection ;  and  from  gout  by  the  history,  the  fact  that 
gout  is  mostly  a  disease  of  men  and  middle  life,  and  the  absence  of  tophi. 
The  monarticular  forms  are  usually  regarded  as  cases  of  chronic  rheumatism. 
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Most  ol"  the  eases  ol'  so-ralleil  elii'oiiie  rhciimatisiii  are  j'oniis  ol"  ar- 
thritis defonnaus,  especially  those  in  whieli  a  siut^ie  joint  is  involved.  A 
llulj()n^y  of  the  etuses  of  so-ealled  nuisevdar  rheumatism  arc  i)urely  myalirie. 
Nevertheless,  out  of  (h'ferenee  to  an  almost  universal  custom,  chronic 
iheunuitisni  and  museular  i-lieuiuatism  are  permitted  to  retain  their  noso- 
loirical  position.  It  is  imi)ortant  to  note  the  entire  absence  of  ctiolo^rical 
and  clinical  relationship  to  riieumatic   fever. 

II.   CHRONIC  RHEOIATISM. 

Definition. — A  chronic  joint  alTeetion  of  elderly  persons,  character- 
ized anatomically  by  synovial  indammation,  capsular  thickening,  and 
wasting  of  the  periarticular  tissues  and  the  related  muscles,  and  clinically 
by  stiffness,  pain,  and  impainnent  of  motion. 

Etiology. —  Predisposing  intlnences  are  advanced  age,  occupations 
wliich  expose  the  individual  to  cold  and  damp — as  in  the  case  of  wa.sher- 
women,  ditch-diggere,  and  fishermen — poverty,  and  hardship.  The  exciting 
cause  is  sometimes  an  injury,  which  may  be  slight.  In  many  cases  the 
disease  develops  insidiously. 

Morbid  Anatomy.' — The  synovial  inflammation  is  unattended  by 
ett'usion.  There  is  thickening  of  the  ligaments,  especially  of  the  capsular 
ligament  and  the  sheaths  of  the  tendons.  Erosion  of  the  cartilages  may 
be  found.  There  is  marked  atrophy  of  the  muscles  related  to  the  affected 
joint.  Subluxation  and  other  deformities  are  usually  not  marked  until 
late  in  the  couree  of  the,  disease. 

Symptoms.  —  Pain,  which  is  more  marked  in  the  morning  and  when 
the  weather  changes :  tenderness,  which  subsides  after  gentle  massage ;  stitf- 
ness,  which  is  usually  relieved  to  some  extent  by  exercise,  are  the  chief 
SATuptoms.  Swelling  is  commonly  present,  but  not  redness.  A  single  joint 
is  often  affected,  as  a  knee.  hip.  or  shoulder :  in  many  cases  several  joints 
are  involved,  more  commonly  the  large  than  the  small  joints.  Ankylosis 
and  more  or  less  deforaiity  may  gradually  come  to  pass.  The  subjects  are 
often  broken  down  and  ana?mic.  The  prognosis  as  regards  cure  is  not 
hopeful. 

III.  :myalgia. 

Muscular  Elieumatism. 

Definition. — An  affection  of  the  voluntary  muscles  and  their  fibrous 
structures,  of  undetermined  pathology,  characterized  by  pain  upon  move- 
ment and  pressure.  The  disease  is  local  and  is  designated  by  various  names, 
as  lumbago,  torticollis,  pleurodynia,  according  to  the  parts  involved. 

Etiology. — Predisposixg  Ixfluexces. — The  rheumatic  and  gouty 
habit  of  body,  labonous  occupations,  and  those  involving  exposure  to  cold 
and  damp  are  important  factors.  'Men  suffer  more  frequently  than  women. 
It  is  an  affection  of  middle  and  late  life. 

Exciting  Causes. — The  attacks  follow  cold  and  exposure,  especially 
when  heated.     A  draught  of  air  may  bring  it  on.     Overuse  of  a  group  of 
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Symptoms.  —  The  disease  is 
rare  and  due  to  pre-existing  or 


muscles  is  a  frequent  cause.    The  muscular  pains  and  soreness  after  a  first 
horseback  ride  are  myalgic. 

Whether  the  pain  and  tenderness  arise  from  some  nutritional  dis- 
turbance of  the  muscle  substance  acting  upon  the  sensory  nerves  of  the 
muscles,  or  these  symptoms  are  due  to  a  neuralgia  of  such  nerves,  has  not 
been  positively  settled.  Myalgia  is  usually  acute ;  it  may  be  subacute  and 
is  sometimes  chronic. 

local.  Constitutional  derangements  are 
accidental  conditions.  They  consist  of 
loss  of  appetite,  languor,  and  slight  rise 
of  temperature.  Pain  is  the  chief  symp- 
tom. It.  is  rarely  constant,  but  is  acute, 
even  agonizing,  when  the  affected  muscles 
are  contracted.  It  is  sharp  and  cramp- 
like upon  movement,  but  dull  and  sore, 
or  absent  altogether,  when  the  muscles 
are  in  repose.  Firm  pressure  causes  sore- 
ness, as  may  be  seen  in  lumbago — a  sign 
of  diagnostic  value. 

According  to  the  seat  of  the  affection 
the  following  principal  varieties  are  de- 
scribed :  Lumbago. — The  erector  muscles 
of  the  spine  and  their  attachments  are 
affected.  There  is  pain  upon  rising  and 
turning.  The  patient  can  lean  over  to 
lace  his  shoes,  but  cannot  straighten  his 
back  without  pain.  There  is  marked 
tenderness  upon  firm  pressure  over  the 
affected  muscles  and  their  attachments. 
The  attack  is  of  sudden  onset  and  often 
completely  disabling.  Torticollis — 
W  R  Y  -  NE  c  K . — The  sternocleidomastoid 
and  adjacent  muscles  are  affected.  In 
some  instances  the  posterior  cervical 
muscles  are  also  involved.  This  form  is  very  common.  Young  persons 
frequently  suffer.  The  head  is  held  rigidly  and  cannot  be  rotated 
from  side  to  side.  Pleurodynia. — The  intercostal  muscles  and,  in 
some  cases,  other  .chest  muscles  are  painful  and  tender  upon  pressure. 
The  left  side  is  more  commonly  affected  than  the  right.  A  deep  breath, 
coughing,  sneezing,  even  laughter  may  cause  the  patient  to  cry  out  with 
pain.  It  is  to  be  distinguished  from  pleurisy  by  the  absence  of  friction 
rales  and  from  intercostal  neuralgia  by  the  absence  of  painful  points  along" 
the  course  of  the  nerves,  and  the  fact  that  in  the  latter  affection  the  pain 
is  more  paroxysmal.  The  epigastric  pain  often  seen  in  measles  is  myalgic. 
Other  forms  are  cephalodynia,  in  which  the  muscles  of  the  scalp  are 
involved;  dorsodynia,  scapulodynia,  and  so  on. 


Fig 
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THE  DIACXOSIS  OF  l)lSi:.\Si:s  DIH  TO  DISORDERS  OF 

.MKTA  HOLISM. 

I.  GOUT. 

Podagra. 

Definition. — A  disease  of  disordered  metabolism,  due  to  the  presence 
in  the  hhxxl  of  uric  acid  in  abnormal  amounts,  and  characterized  clinically 
by  attacks  of  acute  arthritis  involving  one  or  several  joints  and  recurring 
at  irregular  intervals,  the  deposition  of  sodium  biurate  in  and  around  the 
joints,  and  irregular  constitutional  symptoms. 

Etiology. — It  is  necessary  to  consider  the  gouty  constitution  and  the 
attack.  An  individual  may  present  marked  evidences  of  the  gouty  diathesis 
and  never  experience  an  attack;  or  there  may,  fortunatel}^  be  long  intervals 
between  the  attacks,  during  which  the  health  is  excellent.  As  the  disease 
advances  the  attacks  become  more  frequent  and  the  general  health  is 
progressively  impaired. 

Predisposing  Influences.  —  Heredity.  ■ —  The  gouty  constitution  is 
inherited  more  frequently  than  it  is  acquired.  Transmission  appears  to 
be  more  common  in  the  male  line,  but  in  this  connection  the  different 
mode  of  life  of  the  sexes  is  to  be  considered.  In  hereditary  cases  the  attack 
may  occur  in  childhood.  It  is  not  common  before  thirty,  but  in  a  majority 
of  the  cases  the  first  attack  occurs  in  early  middle  life.  Alcoholic  excesses, 
and  especially  the  habitual  free  use  of  alcoholic  beverages — regidar  drink- 
ing— is  an  important  causative  factor.  Malt  liquors  tend  to  cause  gout 
more  than  wines,  and  these  more  than  distilled  spirits.  Excesses  in  food 
are  more  important  still.  Eating  too  much,  without  active  exercise,  is  a 
predisposing  cause  of  the  highest  importance.  Gouty  persons  are  often 
hard  workers,  with  excellent  appetites  and  good  gastric  digestion.  More- 
over, rich  viands  and  fine  wines  are  associated  in  the  pleasures  of  the  table. 
But  gout  is  not  restricted  to  the  rich;  exhausting  toil,  poor  food,  and  excesses 
in  beer  may  cause  it — "poor  man's  gout."  Chronic  lead  poisoning  plays 
an  important  part  in  the  etiology  of  this  disease.  Sedentary  Habits. — Lack 
of  fresh  air  and  sunshine,  with  prolonged  mental  effort,  predisposes  to  the 
attack.  Sydenham's  "  "Whenever  I  return  to  my  studies  my  gout  returns 
to  me"  is  well  known. 

Exciting  Causes. — When  the  attack  is  due,  it  may  be  brought  on 
by  apparently  trifling  causes — an  unusually  heartj^  meal,  a  glass  of  cham- 
pagne, sudden  chilling,  worry,  or  sudden  depressing  emotion,  or  mental 
shock.     It  ma}'  also  be  precipitated  by  a  slight  injm-y  or  accident. 

Pathology. — The  nature  of  gout,  beyond  that  it  is  due  to  faulty 
metabolism  with  overproduction  and  deficient  elimination  of  uric  acid,  is 
unknown.  The  hypotheses  regarding  the  actual  part  played  by  uric  acid, 
which  is  now  regarded  as  one  of  the  purin  bodies  derived  from  the  nuclein 
rerulting  from  nuclear  disintegration,  in  causing  gout  are  verv  numerous. 
None  of  them,  however,  arises  to  the  dignity  of  a  theory. 

20 
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Symptoms. — Gout  may  be  acute,  chronic,  and  irregular. 

1.  Acute  Gout. — The  attack  is  commonly  preceded  by  prodromes, 
which  consist  of  fleeting  pains  in  the  small  joints  of  the  hands  or  feet, 
restlessness,  irritability,  and  dyspepsia  with  acid  eructations.  In  some 
cases  there  is  an  erythematous  angina,  bronchitis,  or  asthmatic  symptoms. 
The  elimination  of  uric  acid  has  been  found  to  be  diminished  before  and 
during  the  early  part  of  the  attack.  In  mariy  instances  there  are  no  pre- 
monitory symptoms.  The  attack  begins,  as  a  rule,  in  the  early  morning 
hours.  There  is  agonizing  pain  in  the  metatarsophalangeal  joint  of  the 
great  toe,  more  frequently  the  right,  or  the  tarsometatarsal  joints,  especially 
at  the  outer  border  of  the  foot.  There  is  intra-  and  periarticular  effusion; 
the  skin  is  hot,  red,  tense,  and  glistening.  Tenderness  is  extreme  and  the 
patient  cannot  endure  the  slightest  pressure  upon  the  affected  part.  There 
is  moderate  fever,  the  temperature  rising  to  102°-103°  F.  (39°-39.5°  C.) 
and  falling  to  normal  toward  the  end  of  the  attack  by  lysis.  The  intensity 
of  the  symptoms  somewhat  abates  in  the  morning,  but  the  foot  remains 
swollen,  red,  and  painful,  and  during  the  night  the  patient's  sufferings  are 
again  intensified.  Other  joints,  and  particularly^  the  great  toe  of  the  oppo- 
site foot,  may  become  affected.  The  nocturnal  exacerbations  gradually 
subside  and,  in  the  course  of  a  few  days  or  a  week,  the  acute  symptoms 
disappear  with  itching  and  desquamation,  but  the  affected  joint  remains 
tender  and  swollen,  often  requiring  the  use  of  a  loose  shoe  and  crutches 
for  another  week  or  more.  Suppuration  in  the  affected  joints  does  not 
occur.  Transient  albuminuria  or  glycosuria  may  occur.  There  is  a  moder- 
ate leucocytosis  during  the  acute  symptoms.  Physical  and  mental  depres- 
sion persist  for  a  period,  but  after  a  time  the  patient  regains  his  former 
health.  Recurrences  follow  at  intervals  varying  from  a  few  months  to  a 
year  or  more.  In  the  later  attacks  not  only  the  joints  of  the  feet,  but  also 
the  knees,  wrists,  and  fingers  may  be  involved. 

Retrocedent  or  Suppressed  Gout;  Visceral  Gout. — These  terms  are 
used  to  designate  groups  of  symptoms,  usually  grave,  indicative  of  disease 
of  internal  organs,  which  sometimes  arise  coincidently  with  a  sudden  sub- 
sidence of  the  local  manifestations  of  the  attack.  The  principal  groups 
are,  (a)  gastro-intestinal — pain,  vomiting,  purging,  and  collapse,  so  severe 
in  some  instances  as  to  prove  fatal;  (b)  cardiac — dyspnoea,  precordial 
pain  and  distress,  arrhythmia,  and  tachycardia;  and  (c)  delirium,  stupor, 
coma,  or  apoplectiform  attacks.  These  symptoms  are  in  many  of  the 
cases  urssmic. 

Chronic  Gout. — The  attacks  become  more  frequent  and  prolonged, 
and  many  joints  are  affected.  In  debilitated  persons  and  those  suffering 
from  chronic  lead  poisoning,  the  attacks  of  arthritis  may  not  occur — atypi- 
cal gout.  Deposits  of  sodium  h'mra,te— tophi — occur  in  the  cartilages  and 
ligamentous  structures  of  the  joints,  which,  in  the  course  of  time,  become 
enlarged  and  deformed.  The  feet  are  first  and  most  markedly  affected, 
then  the  hands  to  a  less  extent,  and  in  some  cases  tophaceous  deposits 
form  about  the  knees  and  elbows  or  in  the  hne  of  the  tendons.  The  cartilage 
of  the  ear  frequently  contains  tophi  which  appear  as  yellowish-white 
nodules  at  the  edge  of  the  helix.  Less  frequently  similar  deposits  take 
place  in  the  cartilages  of  the  nose,  eyeUds,  and  larynx.    The  skin  covering 
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the  toplii  rrcMiucntly  uiulrrgoes  slow  necrolii'  cliniif^c^  with  iilccrution 
exposing  the  feltetl  clmlk-stoncs.  As  the  disease  advances  the  patients 
become  sallow  and  dyspeptic;  the  signs  of  arteriosclerosis  develop;  there 
are  cardiac  hyixM'tr()i)h}',  increased  art(M'ial  tension,  increased  urine  with 
low  sj)ccilic  gravity,  slight  all)Uininui-ia  which  may  be  inl(;rmiU(!nt,  and 
hyaline  casts.  Muscidar  cramps,  especially  affecting  the  calves  of  the  legs 
and  starting  in  the  i)r(Ml()rmitiiim,  are  common.  Attacks  of  arthritis, 
implicating  one  or  se^■tM•al  joints,  characterized  by  pain,  redness,  and  swell- 
ing, occur  with  or  without  fever.  Croupous  pneumonia  and  apoplexy  are 
common  terminal  events,  but  death  often  results  fioni  uru^'mia  or  from  an 
acute  inflammation  of  one  of  the  great  serous  sacs. 

Ikuegular  Gout. — In  addition  to  the  attacks  of  arthritis  and  the 
chalk-stones,  there  are  diverse  morbid  conditions  to  which  gouty  suljjects 
and  members  of  gouty  families  are  alike  especially  liable,  and  which  are 
commonly  regarded  as  irregular  manifestations  of  gout.  Among  the  more 
important  of  these  are  cutaneous  eruptions,  and  especially  eczema;  period- 
ical gastro-intestinal  catarrh — so-called  bilious  attacks;  pulmonary  affec- 
tions, especially  bronchitis  and  emphysema;  cardiovascular  lesions, 
myocardial  degenerations,  arteriosclerosis,  and  aneurism  and  nervous 
affections,  among  which  migraine,  headache,  sciatica,  and  other  neuralgias 
are  the  more  common.  Burning  sensations  and  itching  of  the  feet  at  night 
are  very  common  and  annoying  symptoms.  Among  affections  of  the  eye, 
scleritis,  iritis,  cataract,  glaucoma,  and  hemorrhagic  retinitis  have  been 
attributed  to  gout.  It  is  the  custom  to  regard  gout  as  the  cause  of  the 
recession  of  the  gums  so  common  in  advancing  life. 

The  urinary  conditions  are  more  especially  gouty  because  they  are 
based  upon  anatomical  lesions  of  the  kidneys.  Chronic  interstitial  neph- 
ritis, without  characteristi-c  changes,  is  not  uncommon  in  gouty  subjects. 
More  common  are  conditions  believed  to  be  distinctive,  namely,  a  deposit  of 
urates  in  the  intertubular  tissue,  mostly  in  the  papillae;  less  frequently  the 
deposits  occupy  both  the  tissue  and  the  tubules,  and  there  are  also  minute 
foci  of  necrosis  in  the  cortex  and  medulla,  in  which  are  deposited  crystals 
of  sodium  urate.  The  clinical  manifestations  of  gouty  deposits  are  the 
same  as  those  of  this  form  of  chronic  nephritis  occurring  in  non-gouty 
persons:  increased  output  of  in-ine,  albuminuria  (usually  slight),  low 
specific  gravity,  hyaline  casts,  increased  arterial  tension,  accentuated 
aortic  second  sound,  and  uraemic  symptoms.  Prior  to  the  development 
of  renal  changes  the  urine  is  often  very  acid  and  high-colored  and  may, 
upon  standing,  deposit  crystals  of  uric  acid.  In  chronic  gout  the 
uric  acid  is  diminished,  as  a  rule,  with  occasional  excess.  Intermittent 
glycosuria,  traces  of  albumin,  and  tube  casts  may  occur.  Oxaluria  is 
common.  Renal  calculi  are  not  infrequent.  The  association  of  vesical 
calculi  and-  gout  is  often  observed.  I  have  several  times  seen  purulent 
urethritis  follow  an  attack  of  gout. 

Diagnosis. — The  direct  diagnosis  of  acute  gout  is  usually  a  simple 
matter.  Recurrent  attacks  of  arthritis,  beginning  in  or  limited  to  the 
great  toe,  with  a  hereditary  history  of  gout  and  a  personal  history  of  over- 
indulgence in  food  and  drink,  are  of  positive  diagnostic  value.  When 
other  joints  are  implicated  and  there  is  fever,  and  a  satisfactory  family 
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and  personal  history  cannot  be  obtained,  there  may  be  a  question  as  to 
the  differential  diagnosis  between  acute  gout  and  rheumatic  fever.  The 
following  facts  are  in  favor  of  the  diagnosis  of  gout:  the  occupation  and 
habits  of  the  patient ;  the  involvement  of  a  limited  number  of  larger  joints ; 
the  persistence  of  the  arthritis  in  the  affected  joint  in  contrast  to  the  migra- 
tory character  of  rheumatic  arthritis;  the  appearance  of  the  inflamed 
joints,  which  are  tense,  deeply  red  or  violaceous,  and  shiny ;  the  suddenness 
of  onset;  and  the  condition  of  the  urine,  which  shows  a  low  uric  acid 
output  in  the  beginning  of  the  attack,  with  marked  increase  toward  its 
close.     The  examination  should  be  made  under  a  purin-free  diet. 

The  Diagnosis  of  Chronic  Gout.  —  The  history,  the  presence  of 
tophi,  and  the  deformities  are  characteristic.  A  tophus  in  the  neighbor- 
hood of  a  joint  is  easily  recognized.  Tophi  upon  the  ears  appear  earlier 
and  are  positively  diagnostic.  Other  things  at  the  ear  margin  may  be 
mistaken  for  them:  the  hehcal  apex,  called  from  the  English  sculptor  and 
poet  Woolner's  tip;  small  sebaceous  tumors;  and  fibroid  nodules.  The 
last  are  very  rare.  In  the  felted  material  from  an  open  tophus  the  needle- 
shaped  crystals  of  sodium  biurate  are  characteristic.  Garrod's  uric  acid 
thread  test  may  be  tried.  In  a  watch  glass,  15  c.c.  of  blood-serum,  which 
may  be  obtained  by  blistering,  are  treated  with  0.25  of  acetic  acid.  A  fine 
thread  immersed  in  it  may  show  in  a  few  hours  crystals  of  uric  acid.  The 
result  is  often  negative  in  cases,  in  which  there  is  no  question  as  to  the 
clinical  diagnosis.  An  excess  of  uric  acid  in  the  circulating  blood  occurs 
also  in  leukaemia  and  chlorosis. 

The  differential  diagnosis  between  chronic  gout  and  arthritis 
deformans  demands  some  words  of  consideration.  This  necessity  arises 
more  from  the  misleading  influence  of  the  term  ''rheumatic  gout"  than 
from  any  real  resemblance  between  the  diseases.  In  the  rare  cases  in  which 
the  deformities  of  chronic  gout  arise  insidiously,  in  the  absence  of  acute 
attacks,  the  following  points  are  important:  Arthritis  deformans  is  com- 
mon in  women  and  among  the  poor  and  poorly  nourished;  spontaneous 
pain  in  the  affected  joints  is  less  common  and  less  urgent;  the  deformities, 
especially  those  of  the  hands,  are  more  uniform  and  symmetrical;  and 
tophaceous  deposits  form  no  part  of  the  pathology  of  the  disease. 

The  diagnosis  of  irregular  gout  is  based  upon  the  family  and 
personal  history  of  the  patient,  and  the  general  experience  of  cKnicians 
that  gouty  individuals  more  frequently  manifest  these  particular  derange- 
ments of  health  than  others.  The  diagnosis  of  visceral  gout  depends, 
likewise,  upon  the  anamnesis  and  the  fact  that  the  onset  of  the  symptoms, 
indicating  disease  of  a  particular  organ,  corresponds  in  time  to  the  sub- 
sidence or  disappearance  of  the  famihar  symptoms  of  the  acute  attack  of 
gout.  The  diagnosis  of  irregular,  retrocedent,  and  visceral  gout  should  be 
made  with  some  reserve  and  only  in  the  case  of  a  distinct  hereditary 
predisposition,  or  of  an  individual  who  has  had  acute  attacks,  or  who  shows 
tophi  or  characteristic  deformities,  and  in  whom,  in  the  absence  of  such 
signs,  other  etiological  factors  can  be  excluded. 
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II.    DIAHKTKS  MKLLITrS. 

Definition. —  A  chronic  disorder  of  metabolism  due  to  diminished 
capacity  for  the  combustion  of  carbohydrates,  and  characterized  by  the 
persistent  excretion  of  j;luc<)sc  in  the  urine  when  moch'rate  amounts  of 
carbohydrates  are  inj^ested,  or  even  none  at  all  in  certain  cases.  Polyuria, 
polydipsia,  polyphaj^ia,  and  emaciation  are  prominent  but  not  constant 
symptoms. 

Diabett's  mellitus  and  diabetes  insipidus  have  litth'  in  cf)mmon  except 
a  persistent  increase  in  the  amount  of  urine  secreted.  Glycosuria,  a  sympto- 
matic condition  characterized  by  a  transient  presence  of  sugar  in  the 
urine,  corresponds  to  polyuria,  a  s^-mptomatic  condition  in  which  the 
urinary  output  is  frreatly  increased  for  a  short  time.  These  conditions 
are  to  be  disting:uished  from  diabetes  mellitus  and  diabetes  insipidus,  which 
are  substantive  diseases. 

Etiology. —  Predisposing  Influences. — Diabetes  mellitus  prevails  in 
every  part  of  the  world,  but  more  extensively  in  some  countries  than  in 
others.  Southern  Italy  and  India  sutfer  to  an  especial  degree.  The  disease 
is  about  as  prevalent  in  the  United  States  as  in  Europe  and  appears  to  be 
increasing  upon  both  sides  of  the  Atlantic.  In  all  countries  it  is  more 
common  among  those  living  in  affluence  than  among  the  poor.  The  Semitic 
race  manifests  an  especial  predisposition  to  the  disease.  This  racial  peculi- 
arity has  been  noted  by  competent  observers  in  various  countries.  In  the 
United  States  the  negi'oes  suffer  to  a  less  extent  than  the  whites. 

The  predisposition  is  very  commonly  inherited.  The  remarkable  preva- 
lence of  diabetes  among  the  Hebrews  is  in  many  of  the  cases  due  to  this 
tendency.  Not  only  is  the  disease  observed  in  successive  generations  in  the 
direct,  but  also  in  collateral,  lines,  and  it  occasionally  occurs  at  an  early 
age  in  two  or  more  children  of  the  same  family.  The  descendants  of  gouty 
or  obese  persons  show  an  especial  liability  to  diabetes.  R.  Schmitz  first 
directed  attention  to  the  possibility  of  the  transmission,  of  the  disease 
from  one  person  to  another.  A  long  and  intimate  association,  as  in  the 
case  of  a  wife  taking  care  of  a  husband  suffering  from  the  disease,  has,  in 
rare  instances,  been  folloAved  by  the  development  of  the  same  sjTnptoms. 
Previous  good  health  on  the  part  of  the  second  individual,  with  absence  of 
hereditary  predisposition,  has  been  established  in  those  cases.  They  are 
extremely  rare  and  the  transmissibility  of  the  disease  appears  highly 
improbable. 

Diabetes  mellitus  is  more  common  in  men  than  in  women,  the  ratio, 
according  to  available  statistics,  being  about  three  to  two.  The  disease 
may  occur  at  any  period  of  life.  Infants  at  the  breast  are  sometimes 
affected,  but  such,  cases  are  extremely  rare;  they  also  run  a  rapid  and 
fatal  course.  Hereditaiy  influences  are  usually  in  evidence,  and  several  of 
the  children  in  one  family  may  be  affected.  But  diabetes  mellitus  is  essen- 
tially an  affection  of  adult  life.  A  majority  of  the  eases  come  under 
observation  between  the  third  and  sixth  decades.  The  disease  is  often 
discovered  upon  routine  medical  examination  for  life  insurance  or  other 
purposes,  and  has  already  existed  in  many  cases  for  a  considerable  time. 
Those  who  live  luxurious,  aimless,  and  idle  lives  are  peculiarly  liable  to 
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the  disease.  The  wear  and  tear  of  a  strenuous  intellectual  life,  especially 
when  coupled  with  great  anxiety  and  mental  excitement,  contribute  a 
predisposing  influence  of  great  importance.  Absorbing  application  to 
business,  excesses  at  table,  and  a  sedentary  life  are  important  factors  in 
producing  the  disease.  Those  who  dwell  in  cities,  suffer  in  greater  propor- 
tion than  countrymen.  It  is,  however,  to  be  noted  in  this  connection  that 
the  disease  is  less  apt  to  be  recognized  in  the  latter  class.  Neurotic  persons 
are  more  commonly  affected  than  those  of  a  phlegmatic  cemperament,  a 
fact  to  be  considered  in  the  matter  of  the  great  relative  frequency  of  the 
disease  among  the  Jews.  Gout,  syphilis,  and  malaria  have  been  regarded 
as  predisposing  influences.  It  was  at  one  time  thought  that  the  children 
of  phthisical  parents  were  especially  liable  to  diabetes.  The  disease  fre- 
quently develops  during  the  course  of  chronic  nervous  affections ;  still  more 
frequently  forms  of  nervous  disease,  particularly  neuralgia,  neuritis,  and 
neurasthenia,  are  dependent  upon  the  diabetes,  and  arise  as  intercurrent 
affections  during  its  course.  Diabetes  occurs  among  the  insane,  but  not, 
according  to  the  statistics  of  large  institutions,  in  greater  proportion  than 
in  general  hospitals.  Obesity  is  frequently  associated  with  diabetes.  In 
a  majority  of  such  cases  the  obesity  precedes  the  diabetes  often  by  a  period 
of  years.  Under  these  circumstances  the  disease  commonly  runs  a  favor- 
able course,  the  glycosuria  diminishing,  even  disappearing  under  a  moder- 
ately strict  regimen,  and  reappearing  when  the  rules  are  neglected.  IMuch 
less  favorable  are  the  cases  in  which  obesity  and  diabetes  are  simultaneously 
developed  in  early  life.  The  form  that  develops  consecutively  to  obesity  has 
been  designated  '^ipogenous  diabetes."  Von  Noorden,  who  believes  that 
in  the  obese  cases  the  burning  up  of  sugar  is  interfered  with,  and  not  its  con- 
version into  fat,  proposes  for  this  form  the  term  ' '  diabetogenous  obesity. ' ' 

Exciting  Causes. — Psychical. — Mental  shock,  intense  nervous  strain, 
worry,  and  violent  depressing  emotions  are  frequently  followed  by  diabetes. 
Physical. — ^Disease  or  injury  of  the  brain  or  spinal  cord,  an  irritative  lesion 
of  the  diabetict  centre,  and  epilepsy  may  also  give  rise  to  the  disease.  The 
infectious  febrile  diseases,  especially  enteric  fever,  influenza,  diphtheria, 
rheumatic  fever,  and  syphilis,  appear  in  some  instances  to  have  been  the 
starting  point  of  diabetes,  the  symptoms  of  which  have  shown  themselves 
either  during  or  directly  after  the  attack.  Focal  infection  particularly 
in  the  teeth,  gums  and  tonsils  is  present  in  a  very  large  proportion  of 
diabetics.  Under  all  these  circumstances  the  causal  importance  of  the  par- 
ticular event  or  condition  depends  upon  the  known  absence  of  glycosuria 
prior  to  its  occurrence.  The  essential  relationship  between  acute  and 
chronic  infections  has  not  yet  been  demonstrated.  In  the  vast  majority 
of  cases  diabetes  mellitus  develops  insidiously,  without  discoverable  cause. 

Pancreatic  Diabetes.— It  has  long  been  known  that  diabetes  and  disease 
of  the  pancreas  are  occasionally  associated,  and  Lancereaux  described, 
in  1877,  a  special  form  of  diabetes  under  the  name  diahete  pancreatique. 
The  discoveries  of  Minkowski  and  von  Mering,  in  1899,  aroused  intense 
interest  in  this  subject.  The  facts  are,  first,  that  experimental  extirpation 
of  the  pancreas  is  followed  by  glycosuria ;  second,  that  if  a  portion  of  the 
gland  is  allowed  to  remain,  glycosuria  does  not  occur;  third,  that  in  a 
considerable  proportion  of  the  cases  of  diabetes,  lesions  of  the  pancreas 
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have  Ix'eii  fouiid — sclerosis,  cliroiiic  interstitial  iiiHammation,  li\;iliiie  de{?en- 
or.ition  of  the  islands  of  J^an^'crlians;  fourth,  that  the  ^'iycosnria  is 
secondary  to  the  lesions  of  the  pancreas.  The  theory  of  an  internal  secre- 
tion containini,'  a  i,dyeolytie  body  necessary  to  the  proper  combustion  of 
glucose  in  the  muscles  supplies  the  key  to  the  above  facts.  l*anereatie 
disease  causes  dial)ett's  by  arresting:  the  formation  of  the  internal  secretion 
of  the  origan.  AVhile  by  far  tiie  fjreater  inimber  of  ca.ses  are  due  to  disease 
of  the  pajicreas,  there  are  many  instances  in  which  the  metabolic  fault 
appears  to  have  its  oritrin  in  lesions  of  the  central  nervous  system,  the  liver, 
the  kidneys,  the  chromaflin  tis.sue  system,  the  thyroid  and  the  hypoj)hysis 
cerebri.  These  structures  are  sometimes  spoken  of  in  this  connection  as 
*'di<ibetogcnous  organs." 

Carhohndrotc  Mrtoholism. — In  health  the  carbohydrates  of  the  food 
are  stored  in  the  liver  and  muscles  in  the  fonn  of  erlyeoi^en.  This  substance 
is  also  formed  from  the  proteids  of  the  food,  and  under  certain  conditions 
glucose  is  formed  from  the  proteids  of  the  tissues  of  the  body.  The  glycogen 
is  again  converted  into  glucose  and  given  up  gradually  to  the  blood,  in 
"which  it  circulates  in  a  0.1  to  0.2  per  cent,  solution,  to  be  distributed  to  the 
nuiscles,  where  it  undergoes  comlnistion,  with  the  production  of  heat  and 
energy'.  According  to  the  investigations  of  the  younger  Cohnheim  this 
is  brought  about  by  the  action  of  the  glycolytic  bodies,  one  derived  from 
the  muscles,  the  other  from  the  pancreas. 

Whenever  the  glucose  in  the  blood  is  in  excess  of  0.2  per  cent,  glycosur-ia 
results.  This  may  occur  in  the  absence  or  in  the  excess  of  the  glycol.ytie 
body;  by  the  sudden  ingestion  of  an  excess  of  carbohydrates — more  than 
ISO  to  250  grammes,  fasting — alimentary  glycosuria:  and  by  derange- 
ments of  circulatory  disturbances  or  instability  of  the  glycogen-.storing 
mechanism.  Alimentary  glycosuria  not  only  occurs  in  consequence  of  the 
sudden  ingestion  of  large  quantities  of  sugar,  but  it  also  appears  under 
certain  circumstances  after  the  taking  of  excessive  amounts  of  starchy 
food. 

Symptoms. — In  a  large  proportion  of  the  cases  the  onset  is  insidious 
and  not  attended  by  sjonptoms  which  attract  the  attention  of  the  patient. 
In  some  instances,  in  physicians  and  others  who  have  examined  their  urine 
at  intervals,  the  disease  has  been  preceded  by  an  intermittent  glycosuria, 
which,  after  a  period  of  months  or  years,  has  become  persistent.  There 
are  other  eases  in  which,  under  treatment,  glycosuria  has  disappeared,  to 
recur  when  the  strict  regimen  has  been  relaxed.  The  existence  of  the 
disease  is  usually  recognized  by  the  occurrence  of  conspicuous  symptoms, 
as  polyuria,  polydipsia,  polyphagia,  emaciation,  or  pudendal  pruritus,  or 
by  the  discovery  of  sugar  in  the  urine  upon  examination  as  a  matter  of 
routine  or  for  life  insurance. 

In  rare  instances  it  follows  an  injury,  profound  depressing  emotion, 
or  a  chill.  There  are  eases  in  which  thirst  is  not  inordinate  and  the  amount 
of  urine  not  excessive.  The  tongue  in  established  cases  is  usually  red,  dry, 
and  denuded  of  epithelium :  the  saliva  scanty ;  and  the  gums  swollen  and 
spongy.  There  are  constipation  and  lumbar  pain.  The  skin  is  dry  and 
harsh  and  perspiration  is  scanty  or  absent  altogether.  In  women  pruritus 
^nilvfe  is  a  common  and  distressing  symptom,  and  general  pruritus  is  of 
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frequent  occurrence  in  both  sexes.  The  pulse-frequency  is  high  and  there 
is  increased  arterial  tension.  The  temperature  is  commonly  slightly  sub- 
normal. Emaciation  is  common  and  rapid  in  young  subjects,  but  older 
persons  may  preserve  their  weight  for  long  periods. 

The  Urine. — Under  a  rigorous  regimen  the  quantity  may  not  be 
greatly  increased,  and  it  may  be  reduced  to  normal  during  an  intercurrent 
febrile  disease.  It  is,  however,  commonly  increased  to  three  or  four  litres 
in  cases  of  moderate  severity,  and  may  reach  as  much  as  twenty  litres  in 
twenty-four  hours  in  grave  cases.  The  specific  gravity  ranges  from  1.030 
to  1.045,  but  in  exceptional  cases  may  be  low,  1.015  to  1.020,  a  fact  to  be 
borne  in  mind  in  the  diagnosis.  It  is  pale  in  color,  with  a  faint  greenish 
tinge,  and  has  a  mawkish,  sweetish  odor,  and  is  said  to  have  a  sweetish 
taste.  Sugar  is  present  in  amounts  varying  from  1.5  to  5  or  even  10  per 
cent.  The  total  quantity  excreted  in  twenty-four  hours  ranges  from  300 
to  750  grammes  or  more. 

The  studies  of  Allen  (1915)  in  regard  to  the  management  of  diabetes 
do  not  fall  directly  within  the  scope  of  this  volume.  They,  however,  not 
only  revolutionized  the  treatment  of  the  condition  but  they  also  aroused  a 
widespread  interest  in  its  natural  history  and  greatly  stimulated  the 
scientific  study  of  its  phenomena.  He  holds  that  diabetes  should  be  regarded 
as  a  weakness  of  a  bodily  function  rather  than  as  a  progressive,  fatal  disease, 
and  that  the  treatment  consists  in  preventing  the  patients  from  overtaxing 
the  weakened  function.  The  plan,  which  has  been  called  the  starvation 
method,  consists  in  the  sudden  and  complete  withdrawal  of  all  food  until 
the  sugar  disappears  from  the  urine  and  for  24  to  48  hours  longer.  During 
this  period  alcohol  and  sodium  bicarbonate  are  given.  Food  is  then  admin- 
istered little  by  little,  the  tolerance  for  carbohydrates  being  cautiously 
tested,  then  that  for  proteins,  then  that  for  fats.  Meanwhile  the  bulk  of  the 
food,  so  necessary  to  relieve  the  patients'  cravings  and  prevent  constipation 
is  carefully  regulated.  Under  this  plan  the  glycosuria  and  ketonuria  dis- 
appear. Should  traces  of  either  appear  a  fast  day  becomes  necessary,  after 
which  the  tolerance  testing  is  resumed.  The  patients  lose  weight,  but  they 
feel  better  and  there  is  a  general  improvement  except  in  the  very  severe 
cases.  From  time  to  time  single  fast  days  are  recommended  and  a  fast 
day  is  imperative  upon  the  reappearance  of  glycosuria  or  acidosis.  Quanti- 
tative tests  for  glucose  are  unnecessary  and  the  patient  himself  can  readily 
detect  traces  of  sugar  by  Benedict's  test.  Allen  believes  that  under  this 
management  early  instituted  and  rigorously  carried  out  severe  diabetes 
mellitus  would  rarely  develop  and  the  type  would  in  most  instances  con- 
tinue to  be  mild. 

Tests  for  Glucose. — The  most  satisfactory  tests  for  clinical  purposes 
are  Benedict's,  Fehling's,  Trommer 's,  the  bismuth  test,  the  fermentation  test, 
and  polariscopy.  If  close  results  are  desired  the  chemical  tests  may  be  con- 
trolled by  fermentation  or  the  polariscope.  The  urea  and  calcium  salts  are 
increased,  the  uric  acid  does  not  show  important  changes,  and  the  phos- 
phates may  be  much  increased. 

Phosphatic  Diabetes. — This  term  has  been  applied  to.  cases  in  which 
there  is  an  excessive  excretion  of  phosphates,  with  symptoms  similar  to 
those  of  diabetes  mellitus  but  with  inconstant  glycosuria. 


Fig.  308. — Chronic  diabetes  mellitus;  male,  age  44.  Chart  showing  daily  variations  in  the  intake  of 
fluid,  the  amount  of  unue,  the  quantity  of  sugar  aud  urea,  the  specific  gravity,  and  body  weight. — Jeffer- 
son Hospital. 
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Fig.  309. — Acute  diabetes  mellitus;  male,  age  27.  Chart  showing  daily  variations  in  the  intake  of 
fluid,  the  amount  of  urine,  the  quantity  of  sugar  and  urea,  the  specific  gravity,  and  the  body  weight. 
— Jefferson  Hospital. 
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Acetoiii'  nuil  (liacctic  acid  iii'c  ol'tcii  present.  The  pivseiiee  of  these 
substances  in  tlie  m-ine  is  eoni'liisive  evidence  that  /S-oxyhutyric  acid,  of 
which  they  are  derivatives,  is  heinj^-  produced  within  the  orj,'anisMi.  There 
are  three  staj,'cs  in  the  excretion  of  the  acetone  bodies:  (a)  acetone  ah)ne 
in  tlie  urine — this  substance  is  exhaled  with  tlie  expired  air;  (b)  diacetic 
acid  is  also  present  in  the  urine;  and  (c)  ^-oxybutyric  acid  is  present  in  the 
urine  in  addition  to  acetone  and  diacetic  acid.  Much  of  the  acetone  fails 
of  excretion  by  the  urine,  since,  bein<;  highly  volatile,  it  passes  off  by  the 
respiratoi'y  surfaces  and  lends  its  characteristic  odor  to  the  atmosphere 
about  the  patient.  The  presence  in  the  urine  of  these  bodies  is  of  the  hifrhest 
clinical  importance,  since  j8-oxybutyric  acid  is  the  cause  of  diabetic  coma. 

The  accumulation  of  these  ortjanic  acids  in  the  body  constitutes  one 
of  the  forms  of  acidosis ;  their  presence  in  the  urine  is  known  as  ketonuria. 

Glycogen  has  been  found  in  the  urine.  Albumin  is  common,  especially 
in  the  advanced  stages  of  the  disease.  Pneumaturia. — Gas  in  rare  instances 
of  diabetes  passes  from  the  urethra  with  a  bubbling  sound.  Its  presence 
is  the  result  of  fermentative  processes  in  the  urine  within  the  bladder.  An 
associated  cystitis  is  common. 

The  Blood. — Hyperglyca'mia  is  constant.  An  increase  in  the  cellular 
elements — polycytha^mia — may  "occur,  the  erythrocytes  reaching  6,000,000 
or  7,000,000  per  cubic  millimetre.  In  coma  there  is  leucocytosis,  and 
^-oxybutyric  acid  is  present.  Lipaemia. — Large  quantities  of  fat  are  often 
present  in  the  blood.  The  plasma  presents  a  milky  appearance,  and  if  the 
blood  is  allowed  to  stand  in  a  glass  a  thick  creamy  layer  forms  at  the  top, 
the  nature  of  which  is  apparent  upon  testing  with  ether,  osmic  acid,  and 
other  substances  which  possess  characteristic  reactions  with  fats.  A  similar 
fatty  layer  is  obtained  by  centrifugalization.  The  fat  particles  may  be 
readily  seen  upon  microscopical  examination  of  the  fresh  blood.  The  fat 
is  identical  with  that  of  the  chyle  and  is  therefore  probably  derived  directly 
from  the  food.  The  methylene  blue  reaction — Williamson,  Bremer — is  of 
diagnostic  value. 

The  Course  of  Diabetes. — The  onset  is  usually  insidious  and  the 
course  chronic.  There  are  cases  that  begin  suddenly  with  severe  symptoms 
and  terminate  fatally  in  a  few  weeks.  Veiy  rarely  the  acute  cases  run 
a  favorable  course  to  recovery  or  assume  the  chronic  type. 

The  cases  may  be  grouped  as  mild,  well-developed,  and  severe. 

The  mild  cases  are  characterized  by  the  rapid  disappearance  of 
glycosuria  upon  the  withdrawal  of  carbohydrates  from  the  diet  and  an 
increase  of  tolerance  under  careful  management.  This  form  is  common 
in  persons  who  become  diabetic  late  in  life.  The  general  health  is  not 
greatly  impaired  and  death  takes  place  much  more  commonly  from  arterio- 
sclerosis, chronic  nephritis  or  phthisis  than  from  coma. 

The  Well-developed  Cases. — The  glycosuria  is  more  persistent  and 
tolerance  more  difficult  to  establish.  The  health  is  manifestly  impaired 
and  complications  occur.     There  is  a  tendency  to  acidosis. 

The  Severe  Cases. — Glycosuria  is  uncontrollable  by  the  most  rigid 
restrictions  in  diet  that  can  be  endured  without  grave  loss  of  weight  and 
strength.  Acidosis  is  severe.  The  health  is  seriously  impaired.  The  patient 
is  in  imminent  danger  of  coma,  which  is  the  cause  of  death  in  more  than 
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60  per  cent,  of  the  cases.  Gangrene  isi  of  common  occurrence.  Death  from 
phthisis  florida  frequently  occurs.  This  form  is  encountered  mostly  in 
children  and  adolescents,  but  is  not  uncommon  after  the  meridian  of  life 
is  passed. 

Complications.- — The  diabetic  has  less  power  of  resistance  against 
pathogenic  influences  than  others,  and  suffers  in  a  remarkable  manner 
from  complications.  Among  these  the  following  are  especially  important : 
Skin. — Local  inflammationsi,  and  in  particular  boils  and  carbuncles,  are 
common.  These  lesions  have  their  origin  in  cracks  or  fissures  of  the  skin 
by  way  of  which  infection  occurs.  Wounds  and  injuries  heal  slowly  and 
granulation  tissue  has  an  especial  tendency  to  slough.  Gangrene  is  common 
and  is  clue  to  arteriosclerosis.  In  rare  instances  perforating  ulcer  of  the 
foot  has  been  observed.  I  have  recently  seen  symmetrical  perforating  ulcer 
of  the  ball  of  the  foot  in  a  woman  aged  52.  Eczema  may  occur.  Pruritus 
is  common,  and  pruritus  vulvse  is  an  early  and  harassing  complication.  A 
balanitis  may  occur  in  men.  Bronzing  of  the  skin — diabete  bronze — is  a 
rare    cutaneous    manifestation    associated    with    hsemochromatosis.     The 

skin  is  usually  dry   and  harsh,   but  profuse 

||MH^Kr»rwj, .;^-i-K '. i.-  ■ :  - ^^^     Sweating   may    occur    in   terminal    conditions. 

•^^m  .  5,  - ,-«  Xanthoma    and    purpura    occur    as    in    other 

^K  ''"""*""      ""■^'^M     chronic  affections,  but  have  no  direct  etiological 

I       ^^  ^    ^e^H     relation  with  diabetes.     The  Lungs. — Pulmo- 

'%»>'  '     Jfl^M     nary   affections   are   common  terminal  events. 

^^^^^^ggBMH|^     Croupous   pneumonia   and   bronchopneumonia 

I  ^^^^^W^^' 'fy-'Ui     occur  as  acute  complications.     Gangrene  may 

FiG.sio.-Diabetic'glngreLr        s^pervcue    and   pulmonary   abscess    has   been 

observed.  Pulmonary  tuberculosis  of  the 
bronchopneumonic  type  is  common.  It  runs,  as  a  rule,  a  rapid  course. 
The  Kidneys. — The  signs  of  nephritis,  albuminuria,  and  casts  very 
often  occur  in  the  later  stages  of  diabetes  mellitus.  Gi^dema  of  the 
feet  and  legs  may  occur,  but  the  polyuria  prevents  general  anasarca. 
Dropsy  may  precede  coma.  Cystitis  may  occur.  The  Sexual  Organs. — 
Amenorrhoea  may  come  on  early,  or  the  menstrual  function  may  continue 
more  or  less  regularly  to  an  advanced  stage  of  the  disease.  Impotence  is 
common  and  often  an  early  symptom.  Conception  is  not  unusual,  but  is 
often  followed  by  abortion.  Pregnancy  is  followed  by  an  aggravation  of 
the  diabetic  symptoms.  The  Nervous  System. — Diabetic  coma  is  the  most 
important  of  the  complications  on  the  part  of  the  nervous  system.  This 
affection  "represents  the  culmination  of  the  specific  diabetic  intoxica- 
tion" (Von  Noorden).  It  is  often  preceded  by  gastric  symptoms,  as  loss 
of  appetite,  nausea,  vomiting,  epigastric  tenderness,  and  constipation, 
which  extend  over  days  or  weeks  and  are  followed  by  mental  dulness, 
drowsiness,  and  fatigue  symptoms.  The  dulness  increases  and  the  patient, 
though  capable  of  being  roused,  quickly  falls  back  into  stupor,  like  a  drunken 
man.  The  respiration  becomes  full  and  deep,  without  being  much  increased 
in  frequency.  The  pulse  is  quickened,  but  remains  strong  and  full.  Cyanosis 
is  not  constant.  Finally  drowsiness  gives  way  to  coma,  and  in  the  course 
of  twenty  to  thirty-six  hours  death  terminates  the  scene.  In  another 
group  of  cases  coma  suddenly  supervenes  in  persons  who,  if  not  well  and 
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stron;,',  an'  in  their  usual  health.  'I'his  fatal  complication  often  follows 
some  unusual  bodily  or  incntal  ctVort.  Airain,  coma  diabetieum  may  follow 
jiu  acute  infectious  or  septic  pi-occss,  or  alcoholic  intoxication,  or  ether 
or  chlorofoiin  narcosis  induced  for  sur<;ical  purposes.  The  diairnosis  may 
be  obscure  when  tlie  dial)etic  becomes  cnmatusc  in  con.se<iuence  of  apoplexy 
or  ura'Miia. 

]\lin()i'  foi-iiis  of  diabi'tic  int<i\ic;it  ion  may  explain  llic  iiumlmess  and 
tini^linir,  Avhich  ai'e  conunon  symptoms,  and  the  neural<j:ias,  which  some- 
tinu's  atVeet  the  upper  or  lower  extremities,  sometimes  a  sinjrlc  nerve- 
tnuik,  as  the  third  or  the  sciatic.  Herpes  zoster  is  encoinitered  in  diabetes, 
but  not  more  frequently  than  in  the  non-diabetic. 

Tabetic  symptoms,  lii;htninu:  pains,  hi.ss  of  knee-jerks,  and  extensor 
]>alsies,  manifested  by  a  stepj^auv  jrait,  are  mostly  tlie  manifestations  of  a 
peripheral  neuritis,  thousih  changes  in  the  posterior  columns  have  been 
described.     Paraplegic  s.^onptoms  are  due  to  neuritis. 

Tjie  Or(;axs  of  Special  Sexse. — Cataract,  almost  always  double,  is 
a  late  development  and  occurs  in  cases  in  Avhich  the  glycosuria  is  of  high 
grade.  It  develops  with  great  rapidity  in  young  diabetics,  but  more  slowly 
in  the  elderly,  in  which  it  cannot  be  differentiated  from  the  senile  form, 
lietinitis,  due  to  associated  renal  disease,  or  the  ordinary  hemorrhagic 
form,  may  oc<'ur.  and  optic  neuritis  followed  by  atrophy.  Sudden 
amaurasis  without  ophthalmoscopic  changes  may  come  on  in  the  early 
stages  of  diabetes.  Changes  in  the  organs  of  hearing,  smell,  and  taste  are 
not  common.     Otitis  media  may  occur  and  be  followed  by  mastoid  disea.se. 

Diagnosis. — Direct  Diagnosis. — The  presence  of  grape-.sugar  in  the 
urine,  continuing  for  weeks,  montks.,  or  years,  even  upon  a  diet  containing 
carbohydrates  in  moderate  amounts,  is  the  fundamental  diagnostic  criterion. 
Of  secondary  importance  in  the  diagnosis  because  they  are  not  constant 
are  inordinate  thii-st,  excessive  appetite,  the  excretion  of  abnormally  large 
quantities  of  urine,  and  loas  of  weight.  Very  often  all  these  symptoms  are 
present  and  give  rise  to  a  characteristic  clinical  picture.  The  occasional 
temporars'  absence  of  sugar  under  a  diet  which  does  not  contain  carbo- 
hydrates, or  during  an  acute  illness,  does  not  constitute  an  objection  to 
this  diagnosis,  since  such  a  diet  cannot  be  indefinitely  continued,  and 
sugar  constantly  tends  to  reappear  in  the  urine  when  carbohydrates  are 
added,  and  also  reappears  npon  convalescence  from  an  intercurrent  febrile 
disease. 

In  the  examination  of  the  urine  for  sugar  the  total  quautitn-  for  twenty- 
four  hours  is  collected,  that  of  the  day  and  of  the  night  separately.  Both 
the  percentage  and  the  total  quantity  of  sugar  are  ascertained.  The  pres- 
ence or  absence  of  acetone  and  oxybutyric  acid  is  also  noted  and  tests  for 
albumin  are  made.     The  specific  gra^-ity  and  reaction  are  recorded. 

The  quantitative  estimation  of  the  ammonia  is  of  great  importance, 
since  it  permits  conclusions  in  regard  to  the  approximate  amount  of  oxy- 
butyric acid  which  is  excreted  at  the  same  time.  When  more  than  2 
grammes  of  ammonia  are  excreted  in  twenty-four  hours,  there  is  danger  of 
coma.  Practically  under  Allen's  method  of  management  the  quantitative 
examination  for  glucose  at  stated  intervals,  which  the  patient  can  do 
for  himself,  is  essential.     It  becomes  important  also  at  times  to  know  the 
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blood  sugar  and  to  determine  the  degree  of  acidosis,  (See  Vol.  I,  Functional 
Tests.) 

It  is  to  be  remembered  that  the  glycuronates,  which  sometimes  precede 
the  excretion  of  sugar  and  are  frequently  associated  with  sugar  in  the 
urine,  reduce  alkaline  copper  solutions  but  do  not  ferment,  and  that  the 
homogentisic  acid  of  alkaptonuria  reacts  to  the  copper  tests  but  not  to 
Nylander's  bismuth  test,  nor  to  fermentation.  The  fermentation  test  is 
the  most  reliable  sing'le  test,  but  must,  in  doubtful  cases,  be  controlled  by 
other  tests,  since  the  yeast  sometimes  contains  sugar. 

D1FFERENT1.VL  Diagnosis. — Non-diabetic  Glycosuria.  (a)  Transient 
Glycosuria.- — In  rare  instances  this  condition  follows  concussion  of  the 
brain,  cerebral  apoplexy,  severe  neuralgias,  and  profound  depressing 
emotion.  The  sugar  is  present  usually  for  a  few  hours,  in  some  instances 
for  a  few  days,  and  shows  no  tendency  to  recur. 

Under  this  heading  must  also  be  grouped  the  acute  forms  of  glycosuria, 
lasting  but  a  few  hours,  which  accompany  poisoning  by  morphine,  amyl 
nitrite,  carbonic  oxide,  chloralamide,  and  nitrobenzole ;  the  rare  glycosuria 
noted  in  biliary  colic,  and  that  observed  in  hydrocyanic  poisoning.  Phlorid- 
zin  Poisoning ;  Renal  Glycosuria. — The  sugar  is  present  so  long  as  the  admin- 
istration of  phloridzin  is  continued,  alike  when  carbohydrates  have  been 
ingested,  or  the  animal  is  fed  upon  a  proteid  diet  or  is  fasting.  This  form 
of  glycosuria  is  not  associated  with  hyperglyc^emia. 

(b)  Intermittent  Glycosuria. — This  condition  occasionally  occurs  in 
gouty  persons  and  in  the  non-gouty  as  the  precursor  of  diabetes.  The 
assimilation  limit  for  carbohydrates  may  be  determined  by  the  administra- 
tion of  100  grammes  of  glucose  in  solution,  two  hours  after  a  breakfast  of 
a  roll  and  butter  with  coffee,  during  a  period  in  which  glycosuria  is  absent. 
This  amount  of  sugar  should  not,  in  a  healthy  person,  cause  glycosuria. 
The  excretion  of  sugar  indicates  a  fault  in  the  storage  or  metabolism  of 
the  carbohydrates.  Many  cases  of  diabetes  mellitus  begin  as  intermittent 
glycosuria. 

(c)  Alimentary  Glycosuria. — The  limit  of  assimilation  for  glucose  in 
the  healthy  subject  varies  from  120  to  200  grammes  in  a  single  dose.  If 
this  be  exceeded  glycosuria  occurs,  but  only  a  portion  of  the  quantity 
ingested  appears  in  the  urine,  the  remainder  being  stored  as  glycogen  in 
the  liver  and  muscles  for  future  use.  The  limit  for  cane  sugar  is  about  the 
same,  that  for  milk  sugar  much  lower,  and  for  maltose  in  many  individuals 
very  low.  It  is  stated  by  Von  Noorden  that  in  some  persons  half  a  litre 
of  beer  is  sufficient  to  give  rise  to  sugar  in  the  urine  and  that  this  fact 
should  be  known  to  avoid  the  danger  of  mistaking  a  harmless  s;>Tnptom 
for  a  serious  disease.    In  rare  instances  glycosuria  follows  excesses  in  alcohol. 

(d)  Malingering. — Persons  have  been  known  to  feign  diabetes  by 
dissolving  sugar  in  the  urine.  The  specific  gravity  is  high  and  the  reactions 
those  of  cane  sugar;  but  very  well-informed  patients  may  use  glucose  for 
this  purpose.    The  fraud  is,  however,  easy  of  detection. 

(e)  Glycosuria  in  Pregnancy  and  the  Lying-in  State. — Sugar  occurs 
under  two  circumstances:  First,  the  pregnant  woman  may  have  been 
diabetic  before  conception  or  may  have  become  so  during  pregnancy.     The 
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read  ions  arc  tliosc  ot"  Lri-a|)('-su!j;ar  ami  IIm'  sii^iiilii-aiiiM'  is  iiii  I'avdral)!*' ; 
sccondh',  milk  simar  may  l»i'  iTsoi'hcd  I'l'om  tlic  breast  and  exci'ctrd  hy 
llic  kiiliicys.  'I'liis  tH'curs  wIumi  tlicjT  is  a  liyperseeretion  of  niilk'  or,  I'oj" 
some  reason,  such  as  fissure  of  the  nijiple  or  the  removal  of  the  ehild,  there 
is  an  intcn-uption  of  its  witlidrawaL  The  rea<'tions  ar-e  those  of  hictose 
and  the  i)roj:ntsis  is  favorahk%  the  sn.uar  disapi)t*arin^'  as  Ihe  secretion  of 
milk  is  arrested.     The  eondition  is  not  f^lycosuria  but  puerperal  lactosnria. 

Prognosis.-  'I'he  danijrers  of  diabetes  consist  in  lowered  nutrition, 
diminished  powers  of  resistance  to  intei-current  diseases,  inHannnatory 
and  ehronic  deiienerative  i)rocessi's,  and,  in  the  severe  cases,  an  ahnonnal 
production  of  acids. 

Favorable  pro,u:nostie  indications  are  onset  or  recot^nition  of  the  disease 
at  an  advanced  period  of  life,  absence  of  emaciation,  tiie  "^outy  habit 
of  body,  the  occun-ence  in  the  patient's  family  of  other  cases  running 
a  mild  course,  slijiht  glycosuria,  and  tolerance  for  moderate  amounts  of 
carbohydrates.  The  prognosis  is  unfavorable  when  the  disease  begins  at 
an  early  age  and  when  other  cases  of  severe  type  have  occurred  in  the 
patient's  family.  Rapid  emaciation,  grave  intercurrent  affections  or  com- 
plications, intense  glycosuria,  and  intolerance  for  car])ohydrates  are  of 
ominous  prognosis.  The  patient's  circumstances  and  ability  to  avail  him- 
self of  favorable  personal  intiuences,  such  as  the  avoidance  of  overwork 
and  worry,  are  very  important.  Finally,  the  excretion  of  ammonia  in 
large  amounts  and  the  presence  of  the  acetone  bodies  in  the  urine  are  of 
immediate  gravity,  becaUiSie  they  are  the  common  heralds  of  coma. 

III.   DIABETES  INSIPIDUS. 

Definition.- — A  ehronic  disease  characterized  by  great  thirst  and  the 
habitual  discharge  of  excessive  quantities  of  urine  of  low  specific  gravity. 

This  affection  is  a  primary  or  idiopathic  disease  and  is  to  be  differen- 
tiated from  the  transient  or  persistent  hypersecretion  of  urine,  which  is 
symptomatic  of  certain  forms  of  chronic  Bright 's  disease  and  some  affec- 
tions of  the  nervous  system. 

Etiology. — Predisposing  Influences. — Heredity  exerts  an  impor- 
tant influence.  Cases  have  been  known  to  occur  in  four  generations.  The 
disease  is  sometimes  congenital.  There  is  very  often  a  history  of  chronic 
disease  on  the  part  of  the  parents  of  the  patient.  Diabetes,  renal  aft'ections, 
pulmonary  phthisis,  gout,  and  rheumatism  have  been  noted.  Diabetes 
insipidus  most  commonly  develops  in  early  life.  It  is  relatively  frequent 
in  young  children  and  rarely  begins  after  thirty.  It  is  more  common  in 
males  than  in  females. 

Exciting  Cause. — The  actual  cause  is  unknown.  The  disease  usually 
develops  insidiously  without  assignable  cause.  It  has  in  some  instances 
been  attributed  to  excessive  quantities  of  water  or  beer,  and  ha.s  followed 
an  acute  infectious  disease,  especially  ijifluenza.  In  young  children  malnu- 
trition arising  from  neglect,  insufficient  food,  and  constitutional  taint  have 
been  assigned  as  a  cause;  in  older  persons  acquired  syphilis,  alcoholism, 
worry,  anxiety,  and  prolonged  exposure  to  cold. 
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The  frequency  of  symptoms  referable  to  the  hypophysis  cerebri  in 
diabetes  insipidus  has  aroused  attention.  Bitemporal  hemianopsis  has  been 
observed.  The  persistent  polyuria  has  been  noted  in  acromegaly  and  in 
adiposogenital  dystrophy.  It  has  also  followed  basilar  meningitis  of 
s'yphilitic  origin.  These  cases  form  a  separate  group,  cerebral  diabetes 
insipidus,  and  from  this  point  of  view  may  be  regarded  as  symptomatic 
of  derangement  of  the  function  of  an  endocrine  gland. 

Symptoms. — The  two  symptoms  which  are  characteristic  are  an  exces- 
sive quantity  of  urine  without  sugar,  and  intense  thirst. 

The  Urine. — The  quantity  voided  is  enormous.  It  often  reaches 
twenty  or  thirty  pints  in  twenty-four  hours.  Fifty-six  pints  have  been 
noted.  It  may  even  at  times  exceed  the  fluid  ingested,  the .  difference 
being  made  up  of  fluid  withdrawn  from  the  tissues  of  the  body  and  the 
food.  It  is  pale  in  color  and  limpid,  the  specific  gravity  varying  between 
1.001  and  1.007.  The  reaction  ig  faintly  acid  or  neutral.  The  total  urinary 
solids  are  increased  by  one-fourth  or  one-third.  Inosite — muscle  sugar — 
is  occasionally  present  in  small  amounts.  Albumin  is  usually  absent  until 
late  and  grape-sugar  is  occasionally  present  tow^ard  the  close,  when  the  symp- 
toms of  diabetes  mellitus  sometimes  occur.  Thirst. — This  symptom  is 
proportionate  to  the  cjuantity  of  urine.  As  much  as  fifty  pints  of  fluid 
have  been  consumed  by  a  patient  in  the  course  of  a  day.  There  is  usiually 
a  remarkable  thirst  for  alcoholic  beverages.  Bulimia. — The  appetite  is 
usually  enormous  and  the  digestion  well  performed.  These  conditions 
fail,  however,  in  the  terminal  dyscrasia,  when  there  may  be  complete 
anorexia,  flatulence,  and  unmanageable  diarrhoea.  The  patients  are  often 
well  nourished  and  healthy  looking  for  years,  the  main  troubles  being- 
unquenchable  thirst  and  frequent  micturition.  Emaciation  is  an  early 
symptom  and  becomes,  toward  the  last,  extreme.  The  saliva  is  scanty^ 
the  mouth  dry,  perspiration  slight,  and  the  skin  dry  and  harsh. 

Diagnosis. — Direct. — Extreme  thirst,  excessive  habitual  secretion  of 
non-saccharine  urine  of  low  specific  gravity,  and  emaciation  justify  the 
diagnosis  of  diabetes  insipidus. 

Differential. — The  distinction  between  the  idiopathic  disease  and 
symptomatic  polyuria  is  extremely  important.  The  follow^ing  forms  of 
the  latter  are  to  be  considered:  Diabetes  Mellitus. — Persistent  glycosuria 
and  high  specific  gravity  are  important.  If  sugar  appears  in  diabetes  insip- 
idus it  is  usually  in  faint  traces  and  transitory.  To  this  statement  an  excep- 
tion must  be  made  in  regard  to  the  cases  in  which  diabetes  mellitus  consti- 
tutes a  terminal  condition.  Diseases  of  the  Nervous  System. — Polyuria  is  a 
conspicuous  symptom  in  certain  cases  of  brain  tumor,  lesions  of  the  medulla, 
and  intracranial  hemorrhage.  It  occurs  also  with  some  frequency  in  cere- 
bral syphilis  and  has  been  observed  in  lesions  of  the  cord.  Hysterical 
Polyuria. — Copious,  limpid  urine  of  low  specific  gravity  may  simulate 
diabetes  insipidus.  The  condition  is  transitory  and  the  characteristic 
features  of  hysteria  render  the  diagnosis  a  simple  matter.  Contracted 
Kidney. — There  is  frequently  a  large  amount  of  urine  of  low  specific  gra,vity. 
Albumin  is  at  times  absent.    It  is,  however,  much  more  commonly  present 
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ill  association  with  gi;iiiul;ir  aiul  iiy.iliiie  easts.  'I'lic  si;«Mis  ol"  ai't(,'ri()s<-lt'i"o.sis 
and  cardiac  Inpcrtropliy  are  importiuit.  I'uhjuria  in  Abdominal  Diseases. — 
This  symptom  is  somctimos  prominent  in  tnhcrcMlous  peritonitis,  anenrisni 
of  the  ahcU)minal  aorta  or  iliac  arteries,  tnmoi-s  ol'  various  kinds,  and  espe- 
cially mali^Miant  new  j^rowths.  Ilijdroncplirusis. — The  periodieal  discharf^e 
of  lar^'c  (piantities  of  urine  in  connection  with  the  suhsidence  of  tlnctuatini? 
abdominal  tumor,  which  slowly  reforms  durin<?  the  intervals,  is  of  positive 
diairnostic  siiruitieance.  Intercumnt  I'oJiiuria  in  Enteric  Fevtr. — I  have 
rei)ortetl  a  case  of  excessive  urinary  dist-har^e,  reaehinjif  a  maximum  of 
six  litres  in  twenty-four  horn's,  with  sligrht  increase  of  total  urinary  solids, 
occurring  durinu:  the  coui*se  of  an  otherwise  mild  attack  of  enteric  fever, 
Avitli  disappearance  of  the  polyuria  upon  convalescence.  Other  similar 
cases  have  been  observed.  MaVnuicrinf). — AVater  may  be  added  to  the 
urine,  but  the  absence  of  thirst,  bulimia,  and  emaciation  would  lead  to  a 
suspicion  of  fraud  wiiich  may  be  readily  exposed  upon  investigation. 

Prognosis. — The  course  of  diabetes  insipidus  is  extremely  variable. 
It  may  be  acute  and  rapid,  or  continue  for  many  years  with  but  slight 
deterioration  of  the  general  health.  Recover}'-  may  occur  and  spontaneous 
cures  have  been  noted.  Death  commonly  results  from  some  intercurrent 
atfection. 

IV.   OBESITY. 

Definition. — An  excessive  development  of  fat. 

The  condition  is  not  always  pathological.  It  is  better  to  be  fat  and 
enjoy  a  normal  amount  of  health  and  vigor  than  to  reduce  the  fat  by  an 
unwise  and  rigorous  regimen  and  depleting  drags,  and  become  an  invalid. 

Etiology.  —  Predisposing  Influences. — The  hereditary  tendency  to 
obesity  may  be  demonstrated  in  about  fifty  per  cent,  of  the  cases.  This 
tendency  may  be  manifest  in  childhood,  in  women  after  the  first  pregnancy, 
or  not  until  middle  life.  It  is  more  common  in  women  than  in  men.  Not 
alone  in  the  hereditarj^  cases,  but  also  in  those  in  which  the  tendency  is 
acquired,  is  the  condition  more  common  in  the  female.  There  is  a  manifest 
relation  between  sexual  inactivity  and  the  tendency  to  corpulence.  In 
males  the  tendency  to  accumulate  excessive  fat  frequently  begins  in  the 
fifth  decade  of  life;  in  females  at  puberty,  dunng  the  period  of  child- 
bearing,  and  at  the  grand  climacteric.  The  distribution  of  fat  varies  at 
difl^erent  periods  of  life.  In  infancy  and  childhood  the  undue  accumulation 
is  chieriy  subcutaneous :  in  middle  life  it  is  visceral  as  well  as  subcutaneous, 
Avhile  in  the  aged  the  subcutaneous  fat  may  disappear  and  that  in  the 
omentum,  mesentery,  pericardium,  mediastinum,  and  around  the  kidneys 
persist.  Persons  of  phlegmatic  temperament,  given  to  repose  and  the 
pleasures  of  the  table,  are  more  disposed  to  obesity  than  those  who  are 
sanguine,  active,  and  self-denying. 

The  Actual  Causes. — In  general,  obesity  is  due  to  the  ingestion  of 
excessive  and  improper  food  and  an  indolent  and  inactive  life,  but  to  this 
statement  there  are  many  exceptions.  There  are  fat  persons  who  are 
small  eaters  and  exercise  constant  care  in  the  selection  of  their  diet,  and 
among  the  obese  are  to  be  found  men  of  superior  intelligence  and  energy. 
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Fats,  starches,  and  sugars  taken  in  excess  cause  obesity.  The  habitual 
ingestion  of  large  quantities  of  fluids  and  the  abuse  of  alcohol  are  important 
etiological  factors. 

Symptoms. — Oertel  describes  a  plethoric  and  an  anaemic  form.  The 
first  is  more  cpmmon  in  men  who  are  high  livers  and  consume  much  beer. 
The  face  is  flushed,  the  subcutaneous  and  visceral  fat  are  increased,  but 
the  muscular  power  is  preserved  for  a  long  time.  The  second  is  especially 
encountered  in  chlorotic  girls  and  anaemic  women.  The  face  is  pallid,  the 
skin  white,  the  subcutaneous  fat  especially  abundant,  and  the  muscular 
power  feeble.  The  ankles  are  often  slightly  oedematous.  The  hands  and 
feet  long  remain  free  from  disfiguring  fat.  Both  types  are  too  familiar  to 
require  detailed  description. 

Diagnosis. — Direct. — The  recognition  of  obesity  is  a  matter  of  little 
difficult3^  The  contour  of  the  body  and  the  disproportion  between  the 
height  and  weight  of  the  individual  are  diagnostic.  More  difficulty  arises 
in  determining  the  line  at  which  normal  corpulence  proper  to  the  age, 
habits,  and  hereditary  peculiarities  of  the  individual  ends,  and  obesity 
with  its  inconveniences  and  dangers  begins.  This  can  only  be  done  by  a 
careful  study  of  individual  cases. 

Differential.  —  (Edema.  —  The  irregular,  doughy  masses  of  sub- 
cutaneous fat,  with  the  sharp  folds  of  the  skin  and  general  distribution 
which  characterize  obesity,  are  in  sharp  contrast  to  the  smooth,  tense, 
glistening  skin  of  anasarca,  with  its  tendency  to  accumulate  in  the  depend- 
ent tissues,  where  there  is  characteristic  pitting  upon  pressure.  Myxoedema. 
— The  dense  subcutaneous  infiltration,  symmetrical  and  of  moderate 
extent,  not  pitting  upon  pressure,  the  implication  of  the  hands,  the  pads, 
the  mental  state,  and  the  prompt  reaction  to  thyroid  medication  render  the 
diagnosis  clear.  Emphysema  of  the  Subcutaneous  Tissues. — This  rare  con- 
dition may  suggest  obesity,  but  the  history  of  the  case,  the  circumscription 
of  the  swelling,  and  crackling  upon  palpation  are  characteristic. 

Prognosis. — The  outlook,  varying  with  the  causes,  degree,  symptoms, 
complications,  and  the  disposition  of  the  patient,  ranges  from  favorable 
to  positively  ominous.  It  is  less  favorable  in  the  hereditary  than  in  the 
acquired  form,  in  the  anaemic  than  in  the  plethoric,  and  in  the  cases  in 
which  feeble  action  of  the  heart,  arteriosclerosis,  gout,  albuminuria,  or 
diabetes  is  present.  Obese  persons  bear  intercurrent  febrile  infections 
badly  and  usually  make  a  tardy  and  unsatisfactory  convalescence  because 
of  the  slow  regeneration  of  red  blood-corpuscles  and  enfeebled  recupera- 
tive powers. 

Adiposis  Tuberosa  Simplex. — Under  this  term  Anders  has  described 
a  rare  condition  encountered  in  obese  persons,  characterized  by  the  presence 
of  circumscribed  masses  of  fat  in  the  subcutaneous  tissues,  particularly 
in  the  extremities  and  abdomen,  and  forming  distinct,  moderately  dense, 
slightly  movable,  somewhat  flattened  tumors  varying  in  size  from  a  bean 
to  a  hen's  egg  and  in  number  from  six  to  twenty-four  or  more.  These 
masses  are  not  elevated  above  the  surface  and  show  no  tendency  to  fuse 
together.  They  are  sensitive  to  palpation  and  are  sometimes,  but  not 
always,  the  seat  of  pain  of  variable  intensity.  The  overlying  skin  is  not 
adherent.    Their  etiology  is  not  clear,  but  their  relationship  to  corpulency 
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is  manifest  from  tlic  fact  that  they  disappear  as  that  condition  is  reduced 
under  treatment.  Adiposis  tuberosa  simplex  is  to  he  distiuf^uished  from: 
(1)  Adiposis  dolorosa — Dercitvi's  disease — which  is  not  amenable  to  treat- 
ment, and  in  wiiich  definite  changes  in  the  thyroid  gland  and  the  pituitary 
body,  together  with  extensive  interstitial  neuritis  and  degeneration  of  the 
columns  of  (ioll,  have  been  found  post  mortem.  (2)  Lipomata. — Fatty 
tumors  which  are  painless,  soft  and  doughy,  globular  in  shape,  often  lobu- 
lated,  usually  distinctly  elevated  above  the  surface,  and  which  occur 
independently  of  general  obesity  and  remain  uninfluenced  by  treatment. 
{'.])  Adcnolipotitatosis,  in  which  fatty  accumulations  develop  in  relation 
with  the  lymph-nodes  of  the  neck,  axilla},  or  groins.  These  fat  masses 
are  symmetrical  in  distribution  and  occur  in  various  chronic  constitutional 
diseases,  and  only  rarely  are  associated  AAith  general  obesity.  In  fact, 
they  ma)'  persist  when,  in  consequence  of  the  progress  of  the  associated 
malady,  emaciation  has  occurred  or  cachexia  developed. 

Adiposis  Dolorosa. — Definition. — Dercum  first  called  attention  to 
"  a  disorder  characterized  by  irregular,  symmetrical  deposits  of  fatty 
masses  in  various  portions  of  the  body,  preceded  by  or  attended  with  pain." 

The  disease  occurs  chiefly  but  not  exclusively  in  women  at  middle 
life.  Neuralgic  pains  precede  and  accompany  the  disorder.  Irregular 
hyperaesthesia  and  paraesthesia  occur.  Fatty  masses,  sometimes  of  enor- 
mous size,  lumpy,  soft,  and  pendulous,  form  at  various  points  of  the  body, 
in  association  with  a  general  great  increase  of  the  subcutaneous  fat.  The 
face,  hands,  and  feet  are  not  affected.  Atrophy  of  the  thyroid  body  has 
been  noted  in  some  of  the  cases,  and  the  administration  of  thyroid  extract 
has  been  followed  by  relief  of  the  neuralgia  and  diminution  of  the  fat. 
Lesions  of  the  pituitary  body  with  interstitial  neuritis  and  degeneration 
of  the  columns  of  GoU  have  also  been  found  post  mortem.  The  essential 
nature  of  the  trouble  is  unknown.  This  disease  differs  from  other  forms 
of  obesity  in  its  unknown  etiology,  the  distribution  of  the  fat  in  masses, 
and  the  presence  of  marked  nervous  symptoms,  especially  pain. 

V.  AMYLOID  DISEASE. 

Lardaceous  Disease;   Waxy  or  Baconij  Infiltration;   Amyloidosis. 

Definition.  —  A  secondary  affection  in  suppuration  and  syphilis, 
characterized  by  the  formation  and  deposition  of  amyloid  material  or 
lardacein  in  the  walls  of  the  arteries  and  the  viscera. 

Pathologically,  lardaceous  disease  is  regarded  as  a  degenerative  change 
involving  certain  elements  m  the  blood  and  an  infiltration  in  the  tissues 
of  the  organs.  The  process  is  general  or  constitutional.  It  affects  no  par- 
ticular organ  locally,  but  many  organs  and  tissues  at  the  same  time,  though 
not  to  the  same  degree.  The  organs  commonly  affected  are,  in  the  order 
of  frequency,  the  kidney,  the  spleen,  the  liver,  the  intestines,  the  adrenals, 
and  the  lymph-glands.  The  pancreas,  thyroids,  testis,  oesophagus,  and 
endocardium  are  less  frequently  involved.  The  amyloid  material  is 
deposited  at  first  in  the  arterioles,  and  in  certain  anatomical  structures  or 
regions  as  the  intermediate  or  hepatic  artery  zone  of  the  hver  lobule,  the 
21 
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Malpighian  tufts  and  the  cortex  generally  in  the  kidney,  the  Malpighian 
bodies  in  the  spleen,  and  the  arterioles  in  the  mucous  membranes.  In 
many  of  the  cases  the  material  is  distributed  throughout  the  whole  of  the 
organ,  with  the  result  that  the  solid  viscera  are  increased  in  bulk,  sometimes 
to  an  enormous  extent.  This  increase  is  sometimes,  especially  in  the  kidney, 
followed  by  contraction. 

Etiology. — Suppuration,  chronic  or  recent,  with  or  without  discharge^ 
is  present  in  the  great  majority  of  the  cases.  Pulmonary  tuberculosis 
and  disease  of  bone  are  the  most  frequent  causes  of  suppuration  antecedent 
to  amyloid  disease.  Tuberculosis  without  suppuration  does  not  appear 
to  be  a  factor.  On  the  other  hand,  suppuration,  in  the  absence  of  tuber- 
culosis or  other  specific  constitutional  infection,  is  a  very  common  ante- 
cedent. Syphilis  without  purulent  lesions  must  be  recognized  as  a  cause. 
Malaria  is  a  possible  cause,  but  its  agency  is  still  in  question.  As  a  rule, 
the  suppuration  has  been  prolonged,  but  there  are  exceptions  to  this  rule. 
The  amyloid  process  develops  during  the  suppurative  process,  but  may 
not  cause  recognizable  clinical  manifestations  until  after  suppuration 
has  continued  for  years,  or  not  until  after  it  has  ceased.  Males  are  more 
liable  than  females,  not  because  of  any  differences  incident  to  sex,  but 
because  they  are  more  exposed  to  injuries  and  diseases  attended  by  purulent 
lesions,  and  to  syphilis.  The  predisposition  associated  with  age  is  shown 
by  the  rarity  of  amyloid  disease  before  ten  and  after  fifty.  It  is  most 
common  between  twenty  and  forty. 

Symptoms.  —  There  are  general  manifestations  of  amyloid  disease 
irrespective  of  the  visceral  changes.  The  suppurative  primary  diseases 
have  almost  always  produced  changes  that  are  characteristic  or  at  least 
suggestive.  These  are  manifest  in  the  signs  of  advanced  phthisis,  the 
deformities  of  old  empyema  or  bone  disease,  especially  those  forms  which 
involve  the  spine  and  joints.  Since  such  processes  are  attended  with  wast- 
ing, the  pinched  features,  emaciated  frame,  and  shrunken  extremities  are 
highly  suggestive,  especially  as  they  are  associated  with  a  prominent  or 
enormously  distended  abdomen  due  to  the  overgrown  size  of  the  amyloid 
viscera.  A  muddy  pallor  of  the  skin,  dropsical  effusions  in  the  dependent 
parts,  diarrhoea,  polyuria,  thirst,  albuminuria,  and  great  weakness  complete 
the  picture.     The  onset  is  insidious. 

It  is  customary  to  describe  the  clinical  manifestations  of  amyloid 
disease  in  the  organs  in  connection  with  the  various  diseases  of  each;  it 
seems,  however,  more  appropriate  and  more  useful  for  the  purposes  of  the 
diagnostician  to  consider  them  here. 

1.  Amyloid  Kidney. — ^  The  process  is  associated  with  wide-spread 
amyloid  degeneration  in  other  viscera  due  to  suppurative  diseases  or  syphi- 
lis. It  has  been  attributed  also  in  some  instances  to  leukaemia,  chronic 
lead  intoxication,  and  gout.  It  is  frequently  associated  with  the  chronic 
form  of  parenchymatous  nephritis.  The  kidney  is  usually  much  increased 
in  size;  in  exceptional  cases  it  does  not  exceed  the  normal  kidney  in  this 
respect.  The  surface  is  smooth  and  the  stellate  veins  are  conspicuous.. 
The  organ  is  firm.  Upon  section  the  cortex  is  thickened,  the  glomeruli  dis- 
tinct, and  the  pyramids  of  a  deep  red  color.  The  iodine  test  shows  a  deep 
mahogany  color  most  marked  in  the  Malpighian  tufts  and  straight  vessels. 
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Symptoms. — There  are  uriimry  features  of  importance.  The  quantity 
is  increaseil,  the  color  pale  and  transparent,  the  specific  gravity  low.  Albu- 
min is,  as  a  rule,  abundant;  exceptionally  there  is  a  mere  truce  or  it  may 
be  absent.  Hyaline,  fatty,  and  granular  tube-casts  are  present,  and  occa- 
sionally the  amyloid  color-reaction  may  be  obtained.  Dropsy  is  usually 
present,  but  there  are  cases  in  which  it  does  n<jt  occur.  Diarrha-a  is  com- 
mon. Increased  arterial  tension,  cardiac  hypertrophy,  retinal  lesions, 
and  uriemia  do  not  occur  except  in  cases  of  amyloid  degeneration  afTecting 
the  small  granular  kidney. 

Diagnosis. — The  renal  symptoms  alone  have  little  diagnostic  value. 
Their  development  in  connection  with  prolonged  suppuratio"  or  syphilis, 
and  in  association  with  an  enlarged  liver  and  spleen,  and  persistent  diar- 
rha-a.  is  highly  suggestive. 

2.  Amyloid  Liver. — The  etiological  relations  of  this  condition  are  the 
same.  It  constitutes  an  important  visceral  manifestation  of  amyloid  disease. 
The  organ  is  large  and  may  attain  an  enormous  size.  It  is  firm,  dense,  and 
resistant.  Upon  section  the  surface  is  pale  and  presents  at  the  edges  a  slightly 
translucent  appearance.  It  responds  to  the  iodine  test  by  the  development 
of  a  mahogany-brown  color  in  the  afTected  areas.  The  capsule  is  smooth  and 
the  borders  of  the  enlarged  organ  are  rounded  and  blunt.  Exceptionally  the 
margins  are  sharp  and  well-defined.    The  enlargement  is  commonly  uniform. 

Symptoms. — There  are  no  characteristic  hepatic  features.  Jaundice 
does  not  occur.  The  stools  are  sometimes  light  but  not  clay-colored. 
There  are  no  signs  of  portal  obstruction.    The  spleen  is  often  enlarged. 

Diagnosis. — The  history  taken  in  connection  with  progressive  enlarge- 
ment of  the  liver  which,  upon  palpation,  yields  the  above  signs,  together 
with  enlarged  spleen,  polyuria  with  or  without  albumin,  and  diarrhoea, 
constitutes  positive  evidence  of  the  presence  of  amyloid  disease. 

3.  Amyloid  Spleen. — The  organ  is  not  usually  greatly  enlarged  but 
can  be  readily  recognized  upon  palpation.  Its  edges  are  thick  and  rounded 
and  its  consistence  dense.  Upon  section  the  lardaceous  infiltration  is  seen 
to  affect  especially  the  Malpighian  bodies,  which  are  prominent  and  glisten- 
ing, giving  rise  to  the  appearance  described  as  "sago  spleen."  In  some 
cases  the  intervening  tissue  is  more  or  less  diffusely  affected. 

There  are  no  special  sy'mptoms. 

Diagnosis. — A  history  of  suppuration  or  syphilis,  a  cachectic  state, 
emaciation,  prominent  abdomen  due  to  coincident  enlargement  of  the 
liver,  urinary  changes,  and  diarrhoea  when  present  justify  the  assumption 
that  an  enlarged  spleen  is  amyloid. 

4.  Amyloid  Disease  of  the  Intestines. — The  blood-vessels  of  the  entire 
digestive  tract  may  be  affected.  More  commonly  the  small  intestine, 
especially  the  ileum,  or  the  colon  is  the  seat  of  the  disease. 

Symptoms. — When  slight  in  intensity  or  of  limited  extent  the  disease 
presents  no  features  by  which  it  can  be  recognized  clinically.  The  one 
symptom  of  advanced  or  extensive  amyloid  degeneration  in  the  intestines 
is  persistent  diarrhoea.  The  stools  are  variable  in  consistency  and  number. 
They  are  usually  thin  and  liquid  but  without  distinctive  characters.  Espe- 
cially are  they  not  bloody.  They  are  not  attended  by  colic  or  tenesmus 
and  the  abdomen  is  not  sensitive  to  pressure. 
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Diagnosis. — The  recognition  of  the  disease  is  difficult  and  uncertain, 
since  diarrhoea  without  pain  and  tenderness  and  equally  intractable  may 
occur  in  various  other  intestinal  disease.  The  association  of  this  symptom 
with  the  above-described  clinical  manifestations  in  a  person  suffering, 
or  who  has  suffered,  from  prolonged  suppuration,  or  who  has  syphilis, 
renders  it  in  the  highest  degree  probable  that  there  is  amyloid  disease  of 
the  gut. 

Prognosis  in  Amyloid  Disease. — The  outlook  is  doubly  unfavorable. 
The  antecedent  disease  is  a  frequent,  the  amyloid  disease  a  common,  cause 
of  death.  The  highest  mortality  among  the  visceral  forms  relates  to  the 
kidneys,  the  next  to  the  intestines.  Extensive  lardaceous  degeneration 
of  the  liver  and  spleen  may  occur  without  special  symptoms  of  importance, 
and  without  great  impairment  of  health  in  addition  to  that  caused  by  the 
primary  disease. 


X. 

THE  DIAGNOSIS  OP  DISEASES  DUE  TO  THE  DEFICIENCY  OR 

ABSENCE  OF  CERTAIN  NORMAL  ELEMENTS  OF 

FOOD :    DEFICIENCY  DISEASES. 

''The  term  vitamines  is  used  to  designate  the  group  of  substances  in  the 
animal  diet  which  are  present  in  minute  traces,  whose  nature  and  chemical 
constitution  are  unknown,  and  whose  absence  A^-ill  result  in  a  series  of 
pathological  changes  which  can  only  be  overcome  by  addition  of  these 
essential  factors."     (A.  B.  Macallum.) 

"When  vitamines  are  taken  into  the  body  their  action  is  to  stimulate 
the  internal  secretions.  By  setting  free  these  secretions  they  act  as 
hormones.    These  hormones  again  stimulate  the  enzymes,"    (Louis  Fischer.) 

Funk  using  dried  yeast  and  rice  polishings  and  experimenting  with 
pigeons  placed  the  deficiency  hypothesis  upon  a  scientific  basis  (1913). 
This  observer  states  that  potatoes,  many  cereals,  meats  that  have  been 
subjected  to  great  heat,  and  milk  that  has  been  boiled  do  not  contain 
sufficient  vitamines  to  prevent  the  development  of  polyneuritis.  Much  work 
is  being  done  both  in  the  laboratory  and  the  clinic  in  this  field  of  investi- 
gation, especially  as  regards  the  artificial  feeding  of  infants,  the  inordi- 
nate use  of  canned  foods  and  monotonous  and  unbalanced  diets  in  general. 

I.   BERI-BERI. 

KaliTie. 

Definition. — An  endemic  and  epidemic  disease  resulting  from  a  pro- 
longed diet  deficient  in  a  neuritis-preventing  vitamine,  widely  prevalent  in 
tropical  and  subtropical  countries  of  the  East,  and  characterized  by  multiple 
neuritis  causing  either  atrophy,  paralysis,  or  general  oedema,  or  both. 

Etiology. — Predisposing  Influences. — This  disease  is  very  common 
in   China,   Japan,   the   Philippines,    and   the   ]\lalay  Archipelago.     Local 
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epidemics  have  been  ohscrveci  in  Australia.  It  is  prevalent  in  Hra/il 
and  occurs  in  the  West  Indies.  Imported  cases  are  not  uncommon  in  the 
seaport  cities  ol"  tlic  United  States,  es[)eeially  on  the  Pacific  (.'oast.  In  a 
lew  instances  American  fishermen  liave  sufVered  from  it,  both  upon  the 
Grand  Hanks  and  in  shore  fishing.  In  its  i)revaienee  as  determined  by 
season  and  lo<*ality  it  is  not  unlike  malaria,  beinfr  most  common  in  the  hot 
and  rainy  seasons.  Absence  of  sunlight  and  air,  and  overcrowding  are 
important  favoring  conditions,  hence  l)eri-beri  is  frequent  in  jails  and 
asylums.  It  is  also  a  common  and  troublesome  disease  on  shijiboard, 
both  in  naval  and  commercial  service.  It  is  especially  a  disease  of  fisher- 
men, a  fact  erroneously  attributed  to  exposure  and  wet.  In  districts  where 
the  dist^ase  is  endemic,  and  even  in  epidemics,  the  native  races  chiefly  suffer. 
The  imported  coolies  are  especially  liable  to  it.  Young  men  from  16  to 
30  are  most  frequently  attacked,  but  no  period  of  life  is  exempt.  Males 
suffer  much  more  often  than  females. 

Exciting  Cause. — Beri-beri  was  long  regarded  as  a  food  disease  and 
attributed  to  rice  which  has  undergone  certain  unknown  chancres,  or  fish 


Fig.  311. — Atrophic  variety  of  beri-beri  showing  muscular  atrophy  and  wrist  drop. — (Journal  of  Tropi- 
cal Medicine.) — International  Clinics. 


eaten  raw  or  improperly  cooked.  The  Dutch  physicians,  who  have  first- 
hand knowledge  of  the  disease  upon  an  extensive  scale,  regarded  beri-beri 
as  an  infectious  disease.  Recent  observations  conducted  by  the  Board 
for  the  Study  of  Tropical  Diseases  in  the  Philippine  Islands  have  shown 
that  beri-beri  is  a  food  disease  dependent  upon  an  exce^ss  of  polished  rice — 
i.e.,  rice  from  which  the   pericarp  has  been  wholly  removed — and  that 

(a)  a  reduction  in  the  rice  ration  with  an  increase  in  the  legiiraen  and 

(b)  the  substitution  of  under  milled  rice — i.e.,  rice  in  which  some  part  of 
the  pericarp  remains  upon  the  grain — were  followed  by  the  disappearance 
of  beri-beri  from  the  native  scout  organization  during  the  last  half  of  the 
year  1910.  This  body  is  5,000  strong,  and  no  other  cause  could  be  shown 
to  be  operative,  nor  was  there  any  corresponding  decrease  in  the  incidence  of 
beri-beri  in  the  general  Filipino  population  or  in  the  native  constabulary. 
Heiser,  in  an  outbreak  of  beri-beri  in  the  leper  colony  at  Culion  in  the 
Philippine  Islands  (1911-1912)  found  that  the  outbreak  ceased  when 
unpolished  rice  Avas  substituted  for  the  polished  rice  previously  largely- 
constituting  the  diet. 

Many  similar  observations  have  been  reported  and  the  general  use 
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of  unpolished  rice  has  been  followed  by  a  marked  diminution  of  the  prev- 
alence of  beri-beri  in  rice  eating  countries. 

The  dietary  fault  is  not  in  the  presence  of  some  toxic  principle  but  in 
the  loss  of  the  vitamine  in  the  pericarp,  which  has  a  profound  influence 
upon  nutrition  and  in  particular  in  preventing  neuritis. 

Symptoms. — The  period  required  for  the  disease  to  develop  after  the 
adoption  of  the  diet  lacking  in  vitamine  appears  to  be  of  long  duration, 

60-160  days.  A  dry  and  a  wet 
form  were  once  recognized.  The 
following  clinical  forms  are  de- 
scribed but  they  are  not  sharply 
differentiated :  1.  Undeveloped 
OR  Larval,  Form. — The  onset  is 
marked  with  catarrhal  phenomena 
which  are  followed  by  nervous 
symptoms,  such  as  modifications 
of  sensations,  pariesthesias,  hyper- 
ajsthesia  and  pain,  and  loss  of 
power  in  the  limbs,  chiefly  in  the 
legs  and  feet.  The  muscles  are 
not  only  weak,  they  are  also  ten- 
der upon  pressure.  There  is  in 
many  cases  even  in  this  form 
oedema  of  the  feet  and  ankles,  but 
it  is  slight.  Cardiac  palpitation, 
dyspnoea,  and  abdominal  distress 
may  be  present.  This  s'ymptom- 
complex  is  of  variable  duration. 
After  a  week  or  two,  or  several 
months,  recovery  takes  place,  but 
there  is  a  tendency  to  recurrence. 
2.  Atrophic  Forms;  so-called 
Dry  Form. — Early  symptoms  are 
the  same  as  in  the  incomplete 
form.  There  is,  however,  more 
pain ;  wasting  of  the  muscles  sets 
in  and  progresses  rapidly  so  that 
in  a  short  time  paralytic  phenom- 
ena are  pronounced  and  the 
power  of  movement  is  greatly 
impaired.  Cardiac  derangements  and  dropsy  are  not  prominent.  3. 
Dropsical,  or  so-called  Wet  Form. — With  similar  symptoms  oedema  occurs 
early  and  soon  becomes  general  with  effusions  into  the  serous  sacs.  ]\Ius- 
cular  and  neural  symptoms  are  less  pronounced  than  in  the  atrophic  forms 
and  the  wasting  is  not  apparent  until  after  the  anasarca  subsides.  4.  Acute 
Cardiac,  or  Pernicious  Form. — The  symptoms  which  characterize  the  rudi- 
mentary form  are  followed  by  the  evidences  of  acute  cardiac  asthenia,  which 
maypersistfor  several  weeks  or  terminate  fatally  in  the  course  of  adayortwo. 


Fig.  312. — (Edematous  variety  of  beri-beri. — {Journal 
of  Tropical  Medicine.) — International  Clinics. 


SCURVY.  327 

Diagnosis. — Dhmxt. — In  countries  in  wliicli  hcri-hoi-i  is  (Midi-inif.'  tlnTe 
is  little  tliHiciilt'y  in  the  dia.i,'nosis. 

DiFKKKKXTiAL. — Only  in  an  isolated  inii)orted  case  could  multiple 
ueui'itis  from  other  causes,  as  alcohol,  arsmic,  etc.,  (»ceasion  difticulty. 
Here  the  auannu'sis  is  most  impoi-taut  and  dropsical  symptoms  most  sug- 
j^^cstive. 

Prognosis. — The  disease  is  essentially  sul)a('ute  and  chronic  and  lasts 
a  varyiuir  time,  measui'cd  by  days  or  mouths.  The  acute  cardiac  forms 
usually  become  chronic  after  a  numl)er  of  days  or  weeks.  Recurrences  are 
common,  especially  in  the  wet  season.  The  mortality  varies  from  2  or  3 
to  50  \)ov  cent.,  and  is  very  hiuh  among:  coolie  laborervS  imported  into  a 
beri-beri  district. 

II.   SCURVY. 

Scorh}if}(s. 

Definition. — A  nutritional  disease,  due  mainly  to  improper  food,  and 
characterized  by  ana?mia,  great  debility,  swollen  and  ulcerated  gums,  and 
subcutaneous,  submucous,  and  subperiosteal  hemorrhages. 

Etiology. — Predisposing  Influences. — Scurvy  is  a  disease  of  unsan- 
itary conditions  and  has  occurred  in  all  parts  of  the  world  in  which  such 
conditions  prevail.  It  lias  been  known  from  the  earliest  historical  periods 
and  has  been  the  scourge  of  armies  in  the  field,  soldiers  and  sailors  on  long 
voyages,  and  the  peoples  of  beleaguered  cities.  This  disease  may  occur 
in  any  climate,  but  is  more  common  in  northern  climates  and  cold  countries. 
It  is  more  frequent  in  cold  weather  than  in  warm,  in  rigorous  winters  than 
in  mild,  and  in  periods  of  famine.  Among  adults  males  suffer  more  fre- 
quently than  females,  and  more  severely.  In  besieged  cities  where  the 
conditions  affecting  the  sexes  have  been  very  similar,  the  proportion  of  men 
affected  has  exceeded  that  of  Avomen.  It  is  most  common  in  adult  life,  but 
aifeets  children  and  the  aged.  A  special  form  is  knoAvn  as  infantile  scurvy. 
]\Ialaria,  syphilis,  dysentery,  alcoholism,  defective  teeth,  and  gastro-intes- 
tinal  disorders  constitute  predisposing  influences  of  recognized  importance. 
Anxiety,  prolonged  fear,  nervous  depression,  and  nostalgia  play  an  impor- 
tant part  in  the  predisposition  to  the  disease,  but  are  incapable  of  causing  it. 

Pathogenesis. — There  are  five  hypotheses  as  to  the  essential  cause 
of  the  disease : 

1.  That  it  is  due  to  the  absence  in  the  food  of  certain  substances 
present  in  fresh  vegetables.  The  nature  of  these  substances  has  not  been 
positively  determined.  They  have  been  thought  to  be  various  organic 
salts  present  in  fruits  and  vegetables:  or  the  potassium  salts  (Garrod). 
According  to  Ralfe  the  lacking  substances  are  the  malates,  citrates,  and 
lactates,  from  which  are  derived  the  carbonates  upon  which  the  alkalinity 
of  the  blood  depends.  This  view  appears  to  be  disproved  by  the  fact  that 
scur\y  does  not  prevail  among  the  Esquimaux,  who  live  exclusively  upon 
animal  foods  and  fats  which  are  often  tainted,  and  that  of  Xansen  and 
other  Arctic  explorers  who.  livincr  for  months  upon  a  similar  diet  in  most 
unliygieaie  surroundings,  escaped  the  disease. 
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2.  That  it  is  due  to  toxic  substances  of  unknown  character,  products 
of  decomposition,  in  the  food. 

3.  That  it  is  essentially  a  toxemia,  resulting-  from  the  absorption  of 
poisonous  substances  from  the  gastro-intestinal  tract,  produced  by  micro- 
organisms in  the  intestinal  contents. 

4.  That  it  is  an  infection  depending  upon  an  unknown  specific  micro- 
organism, for  which  depressing  influences,  unsanitary  conditions,  and  im- 
proper food  prepare  the  soil. 

5.  Eecent  investigations  point  to  the  probability  that  scurvy  may  be 
due  to  the  absence  of  one  of  the  group  of  vitamines. 

It  is  to  be  noted  that  prolonged  insufficiency  of  food — starvation — on 
the  one  hand  does  not  necessarily  result  in  scurvy,  and  that,  upon  the 
other,  the  disease  may  occur  with  an  abundant  diet  of  improper  and 
monotonous  food. 

Symptoms. — Scurvy  occurs  as  an  epidemic,  endemic,  and  sporadic 
disease.  Sporadic  cases  are  often  encountered  in  prisons,  almshouses, 
hospitals,  and  other  similar  institutions,  and  occasionally  among  well-to-do 
persons  in  private  life,  who,  as  a  matter  of  fancy,  or  for  some  other  reason, 
have  lived  for  a  long  period  upon  a  restricted  and  unvaried  diet.  In  the 
United  States,  where  scurvy  is  at  present  a  rare  disease,  these  sporadic 
cases  are  often  unrecognized.  The  disease  is  insidious  in  its  development. 
It  may  be  subacute  or  chronic.  In  very  rare  cases  the  onset  is  abrupt. 
The  course  in  ordinary  cases  is  progressive  and  attended  by  fluctuations 
in  the  intensity  of  the  symptoms.  The  early  manifestations  consist  of 
weakness,  pallor,  and  loss  of  weight.  The  gums  become  swollen,  spongy, 
and  ulcerated.  Sometimes  they  show  the  continuous  oozing  of  blood. 
The  teeth  are  loosened  and  frequently  fall  out.  The  tongue  is  enlarged, 
red,  and  frequently  heavily  coated.  Submucous  hemorrhages  in  the  mouth 
occur  and  the  breath  is  disgustingly  fetid.  The  skin  becomes  dry  and 
harsh  and  petechiae  appear  in  and  around  the  hair-follicles,  at  first  upon 
the  legs  and  later  upon  the  arms  and  trunk.  Subperiosteal  extravasations 
upon  the  legs  often  give  rise  to  painful  nodes,  which  sometimes  break 
down  and  form  deep  ulcerations.  Subcutaneous  hemorrhages,  arise  at 
points  of  injury  or  pressure,  and  brawny  indurations  occur  in  the  subcu- 
taneous tissues,  with  discolorations  of  the  overlying  skin.  Epistaxis  is 
common  and  free  bleeding  from  other  mucous  surfaces  takes  place  in  the 
graver  cases.  Hemorrhagic  infarcts  in  the  lungs  and  spleen  with  character- 
istic symptoms  may  be  noted.  Feeble  action  of  the  heart  with  arrhythmia 
and  palpitation  are  frequent  and  there  is  often  a  basic  systolic  murmur. 
There  is  anorexia  and  inability  to  masticate  food  owing  to  the  condition 
of  the  gums.  Constipation  is  the  rule.  Arthritis  has  been  noted.  The 
urine  is  albuminous.  Urea  is  diminished.  The  other  constituents  show 
inconstant  changes.  Mental  depression  and  languor  are  common.  Delirium 
and  coma  occur  as  terminal  events.  Subconjunctival  and  intra-ocular 
hemorrhages  are  of  common  occurrence  and  hemeralopia  and  nyctalopia 
are  occasional  symptoms.  Fever  is  not  usual,  but  pyrexia  of  irregular 
type  may  occur  in  the  presence  of  complications,  such  as  pleurisy,  peri- 
carditis, or  abscess  formation. 
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There  is  scm-oikLii'v  ;iii;i'iiii;i  with  miit  i(i|iliilic  Iciicocytosis,  Nucleated 
rod  eorpusi'lt's  ;wt'  ol'tni  pfcM-iit.     Tlic  cnlor  index  is  low. 

Complications  and  Sequels. —  Alisccsses,  iiiHaniniation  of  the  serous 
saes  with  heiiiorrhaLiic  clViisioii,  ci'oupous  pneumonia  and  i)rnnclu)|)neu- 
iuiiiii;i,  |)nlnionary  ^an^rene,  and  pulmonary  (edema  as  tei'minal  events 
constitute  the  most  serious  complications.  Gastro-intestiiud  c(nnplieations 
are  common.  Anlcylosis  of  joints  that  have  been  inflamed,  particularly 
the  elhow,  Ivuee,  and  ankle,  may  cause  permanent  dt-foi-mity. 

Diagnosis. — The  imhect  diagnosis  in  the  epidemic  and  endemic  disease 
is  unattentled  with  diftieulty.  The  surrounding  and  circumstances  of  the 
jiatient,  tlie  condition  of  the  gums,  the  petechiie  and  ecchymoses,  the  lant,mor 
and  ana'mia,  the  nodes  due  to  subperiosteal  bleeding,  and  the  results  of 
dietetic  and  hyiiienie  treatment  establish  the  nature  of  the  disease. 

Differential  Diagnosis. — The  diagnosis  in  sporadic  cases  may  be 
difficult,  especially  in  persons  living  in  affluenoe  in  whom  errors  of  diet 
and  unhygienic  surroundings  are  unsuspected.  The  foregoing  diagnostic 
criteria  are  imi)ortant.  The  lesions  of  the  gums  are  absent  in  early  infancy 
]u-ior  to  dentition,  and  in  aged  persons  who  have  lost  their  teeth.  Peri- 
carditis and  pleural  effusion  of  scorbutic  origin  may,  in  the  absence  of  the 
lesions  of  the  giuns  and  subcutaneous  hemorrhages,  give  rise  to  serious 
diagnostic  diffieulty.  The  anamnesis,  the  evidences  of  deep-seated  hemor- 
rhages, and  the  results  of  treatment  are  important.  Purpura. — The  various 
forms  of  purpura  differ  from  scurvy  in  their  causal  relations,  the  absence 
of  the  peculiar  lesions  of  the  gums,  and  the  absence  of  the  deeper-seated 
hemorrhages. 

Therapeutic  Diagnosis. — An  abundance  of  fresh  vegetables  and  meat, 
such  as  constitutes  an  ordinary  wholesome  mixed  diet,  is  usually  followed 
by  a  remarkable  disappearance  of  the  symptoms,  even  in  cases  of  great 
severity.  The  articles  of  diet  which  have  the  reputation  of  being  especially 
valuable  comprise  potatoes,  lettuce,  cabbage,  spinach,  and  fresh  fruits 
and  fruit  juices,  as  lemon  and  lime  juice.  From  the  time  that  the  regula- 
tions of  the  Board  of  Trade  have  required  that  a  sufficient  quantity  of  such 
articles  be  included  in  ships'  supplies,  the  occurrence  of  scurvy  among 
sailors  has  become  a  rare  event. 

Prognosis. — The  cases  are  apt  to  recover  unless  the  causal  conditions 
persist  or  they  are  far  advanced  when  treatment  is  begun.  This  disease 
is  now  infrequent  and  the  mortality  low.  Death  results  from  progressive 
inanition,  sudden  syncope,  large  serous  effusions,  pneumonia,  pulmonary 
oedema,  meningeal  hemorrhage,  or  sepsis. 

III.   INFANTILE  SCURVY. 

Barlow's  Disease. 

Definition. — A  nutritional  disease  of  young  infants,  due  to  improper 
food  and  characterized  by  subperiosteal  hemorrhages,  particularly  in  the 
lower  extremities,  a  form  of  pseudoparalysis,  and  a  cachectic  condition. 
Our  knowledge  of  this  disease,  which  Avas  formerly  confounded  with  rickets 
and  infantile  syphilis,  is  of  comparatively  recent  origin  (1881-1883). 
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Etiology. — Predisposing  Influences. — Infantile  scurvy  is  more  com- 
mon among  the  well-to-do  than  among  the  poor,  a  condition  to  be  explained, 
first,  by  the  fact  that  the  children  of  the  former  are  more  commonly  fed 
upon  artificial  foods,  and  second,  that  among  the  latter  the  child  has  at  an 
early  age  a  more  Taried  diet,  into  which  enter  to  some  extent  articles  of 
ordinary  table  food  quite  unknown  to  children  of  the  same  period  among 
the  affluent.  Scurvy  begins  most  commonly  between  the  sixth  and  eigh- 
teenth months.  It  is  rare  earlier,  but  has  been  observed  as  late  as  the 
fifth  year.  Eheumatism,  s'yphilis,  and  rickets  have  been  supposed  to  bear 
a  causal  relation  to  infantile  scurvy.  Of  these  the  first  two  have  nothing 
to  do  with  the  disease  in  question  and  the  last,  though  sometimes  associated 
with  it,  is  wholly  different  in  its  etiology,  pathology,  "and  s;\^nptomatology, 
and  when  present  in  the  same  individual  persists  when  the  scorbutic 
sjmiptoms  have  disappeared 

The  Immediate  Cause. — Improper  diet  is  the  cause  of  this  disease. 
The  various  commercial  foods,  including  condensed  milk  (especially  when 
prepared  with  water),  sterilized  milk,  and  other  artificial  foods  (particu- 
larly when  administered  in  unvarying  monotony),  are  found  to  have  consti- 
tuted the  diet  in  almost  every  case  for  a  considerable  period  prior  to  the 
manifestation  of  the  symptoms.  There  is  good  reason  to  believe  that  the 
fault  in  diet  consists  in  th&  absence  of  vitamines. 

Symptoms. — The  disease  shows  itself  as  an  insidiously  developing 
cachexia.  The  child  is  fretful  and  peevish.  It  lies  quiet  when  undisturbed, 
with  its  thighs  and  legs  strongly  flexed,  but  screams  when  any  attempt 
is  made  to  extend  them.  Obscure  swellings  due  to  subperiosteal  hemor- 
rhages may  be  observed  on  both  lower  extremities  but  they  are  not  sym- 
metrical. These  ill-defined,  tumor-like  prominences  occupy  the  lower  ends 
of  the  femurs,  the  tibi^,  and  less  frecpiently  the  bones  of  the  forearms. 
They  are  most  marked  just  above  the  epiphyseal  junction  and  extend 
along  the  shafts  of  the  bones.  Similar  swellings  may  sometimes  be  found 
upon  the  scapula?.  The  overlying  tissues  are  boggy  and  slightly  cedema- 
tous  and  the  skin  is  somewhat  tense.  As  the  disease  progresses  the  whole 
limb  becomes  thickened.  Presently  the  limbs  assume  a  dift'erent  position, 
being  no  longer  drawn  up,  but  everted  and  motionless — pseudoparalysis. 
The  joints  are  not  involved.  Separation  of  the  epiphyses  and  fracture 
may  occur  in  severe  cases,  these  lesions  being  manifest  by  crepitus  and 
further  deformity.  Barlow  described  a  remarkable  depression  of  the 
sternum  and  costal  cartilages.  Proptosis  of  the  eyeballs,  more  marked 
upon  one  side  than  the  other,  with  cedema  and  slight  discoloration  of  the 
eyelids,  may  occur  in  advanced  cases.  Petechia?  occur,  but  are  much  less 
conspicuous  than  in  the  scurvy  of  adults,  but  hemorrhages  from  the  mucous 
surfaces  are  common.  Anaemia — 3,000,000  to  2,000,000  or  lower — is  propor- 
tionate to  the  severity  of  the  case.  The  white  corpuscles  show  no  constant 
changes.  The  color  of  the  skin  is  pallid  and  earthy:  emaciation  is  not  a 
marked  feature :  asthenia  is  extreme.  The  temperature  may  be  normal  or 
slightly  subnormal,  with  occasional  transient  ris-es  to  102^  or  more,  these 
usually  accompanying  the  signs  of  fresh  subperiosteal  hemorrhages.  If 
the  teeth  have  appeared  the  gums  may  be  swollen  and  spongy. 
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Diagnosis. — DiKMa-r.— It  is  a  inallcr  oi'  surprise  tiiat  the  true  cliarat-tt-r 
of  inl'aiitiU'  scurvy  is  so  ol'tfu  (ivcrlooked.  Pew  diseases  of  infants  present 
a  more  cliaracfcrislic*  sNiiipl(»Mi-('<)ni|)lfx  or  a  more  ohvious  ('ti()lo<ry.  The 
<itti(uih',  tlic  hchavioi-  of  the  chihl  upon  Ix'in^-  handled,  the  ana-nua,  the 
<'h)nj,'ated,  subperiosteal  noch's  and  tlnekeniiiL;  ol'  tin-  lind)s,  the  iinmohile, 
forced  tiexion  of  the  liinhs  in  the  early,  and  tiie  |»seudoparalysis  in  the 
later,  eourst'  ol'  tiie  alViclion  are  diagnostic.  Proptosis  and  (edema  of  the 
eyt'halls  are  si,L;iiiticant. 

Dii'KKK'KN'TiAi,. — liichcts. — 'i'hc  <:ast ro-i M test iua  1  synii)tonis  arc  more 
pi-oiiiiiieiit  than  in  scurvy.  The  rai-hilic  rosary  and  the  lesions  of  the  bones 
arc  chai'actciistic.  The  bo^Liy  sweilinus.  pi'otrusion  of  the  eyeballs,  pe- 
techias iuid  spongy  g'nms  when  the  teeth  are  i)rcsent  do  not  occur  in  rickets. 
'J'he  two  diseases  may,  however,  be  associated.  The  forms  of  purpura 
resemble  senrvy  only  in  the  presence  of  petechial  and  other  hemorrhages, 
l)ut  the  distribution  of  these  lesions  and  the  absence  of  all  else  character- 
istic of  the  hitter  disease  render  the  diagnosis  an  easy  matter.  Infantile 
I'aralysis. — The  pseudoparalysis  may  suggest  this  affection,  but  the  history 
of  the  case,  the  sudden  onset,  the  absence  of  pain,  tenderness,  and  the 
localized  swellings  are  diagnostic.  Syphilitic  Pseudoparahjsis;  Parrot's 
Disease. — Sudden  loss  of  motion  in  the  lower  or  upper  limbs,  or  both, 
with  great  pain  on  passive  movement,  and  crepitus  due  to  a  separation  of 
the  epiphyses  may  present  a  superficial  resemblance  to  infantile  scurvy. 
This  resemblance  ceases  upon  a  proper  consideration  of  the  anamnesis 
and  the  lesions.  The  diagnostic  criteria  of  congenital  syphilis,  are  usually 
unmistakable.  In  any  doubtful  ease  an  etiological  diagnosis  based  upon 
the  nature  of  the  diet  will  be  helpful. 

Prognosis. — The  outlook  is  favorable  in  cases  early  recognized.  Com- 
plete recovery,  with  the  disappearance  of  the  lesions,  often  takes  place 
in  the  course  of  two  to  four  weeks  after  the  institution  of  a  proper  diet. 
i\Iore  advanced  cases  recover  more  slowly. 

IV.   PELLAGRA. 

Definition. — ^A  chronic  disease  of  undetermined  causation,  character- 
ized by  a  peculiar  dermatitis  of  definite  distribution,  marked  gastro- 
intestinal derangements,  great  physical  and  mental  depression,  profound 
disturbances  of  nutrition  and  terminal  dementia.  Its  progress  is  at  first 
periodic,  later  continuous.  Its  occurrence  may  be  sporadic,  endemic  or 
epidemic.    It  is  not  directly  transmissible  from  the  sick  to  the  well. 

Etiology. — Predisposing  Ixfluexces. — The  geographical  distribution 
is  largely  restricted  to  northern  Italy.  Spain  and  the  south  of  Prance. 
Cases  have  been  observed  in  Egypt.  Recent  observations  have  shown  it  to 
be  widely  prevalent  in  the  United  States,  especially  in  institutions  for 
the  care  of  the  insane.  Its  prevalence  is  neither  coterminous  with  nor 
restricted  to  maize-consuming  districts.  It  is  a  disease  of  the  poor  and  of 
rural  populations.  It  occurs  chiefly  in  middle  life,  but  cases  have  been 
observed  at  every  age.    Women  suffer  more  frequently  than  men. 

Exciting  Cause. — Two  hypotheses  are  defended:   (1)   That  of  Lom- 
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broso,  who  maintains  that  pellagra  is  caused  by  eating  bad  maize  and  is 
due  to  some  poisonous  principle  associated  with  maize — an  opinion  until 
recently  universally  accepted;  (2)  That  of  Sambon,  who  holds  that  the 
presence  of  pellagra  is  closely  associated  with  streams  of  running  water  and 
the  presence  of  a  suctorial  fly  of  the  genus  Limulmm,  which  abounds  in  cer- 
tain districts  bordering  upon  the  streams. 

The  failure  of  these  views  has  lead  to  the  suggestion  of  a  third  working 
hypothesis,  "that  places  pellagra  among  the  diseases  due  to  some  special 
food  deficiency,  probably  a  deficiency  in  some  vitamine"  (Barker). 

Symptoms.  —  The  early  sjanptoms  are  not  distinctive.  They  consist 
of  weakness,  sleeplessness,  headache,  vertigo,  dyspepsia,  muscular  cramps 
and  pains  referred  to  the  spine  and  joints.  These  attacks  occur  in  the 
spring  or  summer  and  subside  in  the  autumn,  only  to  recur  again  in  the 
following  spring.  Fever  is  not  common  except  in  the  severer  cases,  in 
which  irregular  pyrexia— 102  °-105°  F.  (39.0°-40.5°  C.)  is  frequently 
observed.  The  eruption  is  symmetrical  and  affects  chiefly  the  parts  exposed 
to  the  sun,  as  the  hands,  wrist,  neck  and  upper  part  of  the  chest  and  the 
feet  and  legs.  It  has  the  characters  of  an  intense  erythema  with  petechiaB 
and  in  severe  cases  bullae,  which  rupture  and  leave  indolent  ulcers.  Upon 
its  subsidence  the  skin  is  left  thickened  and  deeply  pigmented.  The 
dermatitis  recurs  annually,  but  after  the  fourth  or  fifth  year  the  integu- 
ment involved  undergoes  atrophic  changes.  The  nails  and  hair  are  not 
atfeeted.  After  some  years  the  symptoms  become  continuous.  Dyspepsia 
and  diarrhoea  are  pronounced.  Chronic  stomatitis  characterized  by  saliva- 
tion and  a  cardinal  red  or  bluish  black  stippled  tongue,  often  denuded  of 
epithelium,  is  common.  Wasting,  weakness  and  mental  depression  pro- 
gressively increase.  Vertigo,  unilateral  or  bilateral  mydriasis,  twitchings, 
tremors,  epileptiform  seizures  of  the  cortical  type  and  palsies  occur.  The 
reflexes  are  increased ;  ankle-clonus  is  often  present.  The  gait  is  uncertain 
but  not  ataxic.  Definite  derangements  of  sensation  do  not  occur.  The  later 
stages  of  the  disease  are  characterized  by  melancholia,  mania  and  dementia. 
At  this  period  there  are  forms  of  palsy  with  diminished  or  absent  reflexes, 
the  signs  of  a  peripheral  neuritis.  A  majority  of  the  cases  in  the  United 
States  have  been  discovered  in  asylums  for  the  insane  poor,  but  recent 
observations  and  a  growing  knowledge  of  the  facts  among  practitioners 
render  it  probable  that  many  obscure  cases  of  ill  health  among  the  country 
people  of  the  South  and  Southwestern  States  are  pellagrous. 

Diagnosis. — The  direct  diagTiosis  rests* upon  the  foregoing  periodical 
and  progressive  phenomena  and  may  be  made  without  difficulty.  The  re- 
semblance to  general  paresis  and  leprosy  is  of  the  most  superficial  character. 

Prognosis. — In  pellagra  the  prognosis  is  uncertain.  Mild  cases  may 
abruptly  become  severe.  The  gravity  of  the  case  cannot  be  gauged  by  the 
cutaneous  lesions.  The  mortality  in  the  United  States  ranges  between  25 
and  40  per  cent.  It  is  much  lower  in  Italy.  After  the  third  or  fourth 
annual  periodic  recurrence,  especially  when  mental  symptoms  have  shown 
themselves,  the  outlook  is  very  unfavorable.  Death  occurs  from  progressive 
wasting  and  asthenia  or  from  intercurrent  disease. 
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V.   RICKETS 

h'luichitis. 

Definition. — A  disonsc  of  inl'aiits  diu'  to  imi)r()j)cr  (li(^t  and  charac- 
terized by  iinpaii-fd  nutrition  oT  tlic  tissues  of  the  body  and  spccilic  alter- 
ations of  the  skeleton. 

Etiology. — I'kkdisposing  Influences. — All  those  conditions  which 
involve  neglect  of  hygiene,  and  especially  of  alimentary  hygiene,  favor 
the  development  of  rickets.  The  geographical  distribution  of  this  disease 
is  wide.  It  abounds  in  great  cities  and  crowded  industrial  centres.  It  is 
more  common  in  Europe  tlian  America.  In  this  country  it  is  especially 
prevalent  among  the  children  of  recent  immigrants.  The  great  frequency 
of  rickets  among  the  children  in  the  Italian  and  negro  colonies  of  American 
cities  is  due  not  to  racial  but  to  social  conditions.  Rickets  affects  male 
and  female  children  to  the  same  extent  and  degree.  If  we  except  the 
rare  condition  known  as  fetal  rickets — achondroplasia,  chondrodystro- 
pliia  footalis — and  the  late  form  described  by  Jenner — the  osteomalacia  of 
puhcrty — rickets  is  a  disease  of  the  first  two  years  of  life,  a  period  corre- 
sponding to  the  first  dentition.  It  rarely  begins  before  the  sixth  month 
or  after  the  third  year.  Rickets  is  especially  a  disease  of  poverty  and  all 
that  poverty  entails — want  of  sunlight  and  want  of  fresh  air,  neglect, 
filth,  and  insufficient  and  improper  food.  Rickets,  like  scurvy,  occasionally 
occurs  asi  a  sporadic  disease  in  the  families  of  the  well-to-do.  Rickets  has 
been  looked  upon  as  a  manifestation  of  congenital  syphilis,  Init  this  view 
has  been  abandoned  alike  upon  etiological  and  pathological  grounds.  A 
syphilitic  child  is  not  rliachitie,  though  it  may  acquire  rickets,  and  the 
two  conditions  frequently  coexist.  There  is  no  evidence  that  rickets  is 
hereditary.  The  endemic  and  epidemic  prevalence  of  the  disease,  under 
certain  social  conditions,  is  neither  evidence  of  its  hereditary  nature  nor 
of  its  contagiousness,  as  has  been  assumed. 

The  Cause. — An  improper  diet  is  the  essential  cause  of  the  disease. 
Prolonged  lactation  and  suckling  the  child  after  pregnancy  has  occurred 
bring  the  milk  of  the  nursing  mother  within  the  category  of  improper 
food.  Cow's  milk,  foods  rich  in  starches,  condensed  milk,  and  the  various 
commercial  infant's  foods  are  responsible  for  a  large  proportion  of  the  cases. 
Deficiency  in  fat  and  proteids,  and  failure  in  the  assimilation  of  the  lime 
salts,  constitute  the  chief  alimentary  defects. 

The  Pathogenesis. — The  essential  pathological  fault  is  obscure.  There 
are  two  hypotheses:  (a)  a  primary  defect  in  the  tissue  of  the  bones  which 
interferes  with,  their  appropriating  salts  from  the  blood;  and  (b)  an 
abnormal  loss  of  calcium  by  way  of  the  bowel.  It  is  worthy  of  consider- 
ation that  the  dietary  fault  may  be  the  absence  of  some  principle  that  con- 
trols the  selective  relation  of  bone  tissue  for  calcium  salts — vitamine. 

Symptoms.  —  Rickets  is  a  chronic  disease  of  insidious  onset,  beginning 
during  the  first  dentition  and  usually  before  the  child  begins  to  walk.  It 
is  preceded  by  digestive  disorders  of  varying  degree,  and  impaired  nutrition, 
but  not  necessarily  by  emaciation.     The  child  is  often  pallid,  plump,  and 
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soft.  Slight  fever,  irritability,  and  poor  sleep  are  suggestive  sjrmptoms. 
He  is  feeble  and  unsteady  on  his  feet  and  disinclined  to  walk.  There  is 
diffuse  tenderness  of  the  tissues  and  unwillingness  to  be  handled  or  touched. 
Free  sweating,  especially  about  the  head  and  neck,  is  common.  The  weak- 
ness of  the  muscles,  and  especially  in  the  legs,  is  suggestive  of  partial 
paralysis — pseudoparalysis  of  rickets.  The  skeletal  changes  appear  early 
in  the  course  of  the  disease  and  are  characteristic.  They  consist  of:  1.-  The 
''  RHACHiTic  rosary/'  composcd  of  nodular  enlargements  of  the  ribs  at 
their  juncture  with  the  cartilages  on  both  sides.  These  enlargements 
may  be  readily  felt  upon  palpation  and  in  thin  children  may  be  recognized 
upon  inspection.  They  appear  early  and  gradually  increase  in  size  until 
some  time  in  the  second  year,  after  which  they  gradually  disappear.  2. 
Changes  in  the  Thorax. — Shallow  furrows,  corresponding  to  the  junc- 
tion of  the  cartilages  with  the  ribs,  pass  obliquely  downward  and  outward. 
A  similar  transverse  depression  extends  from  the  level  of  the  ensiform 


Fig.  314.— Rickets.      Showing  the  epiphyseal  enlargements,   the  rosary,  the  distended  belly,  and  the 
deformities  as  a  whole. — Pennsylvania  Hospital. 

cartilage  toward  the  inf ra-axillaiy  space — Harrison  V  groove.  The  sternum 
projects,  particularly  in  its  lower  half,  giving  rise  to  the  prominent  deform- 
ity known  as'  chicken-  or  pig eon-hr east.  These  changes  in  the  contour  of 
the  chest  are  not  peculiar  to  rickets  and  may  occur  in  any  condition  habitu- 
ally interfering  with  inspiration  in  early  life.  3.  Changes  in  the  Head. — 
As  a  rule  the  head  appears  large,  the  frontal  and  parietal  eminences  are 
exaggerated,  and  the  fontanelles  remain  open  for  a  long  time.  The  fore- 
head is  prominent,  the  top  of  the  skull  flattened,  and,  in  some  cases,  the 
head  viewed  from  above  appears  square — caput  quadratum.  Craniotabes. — 
There  are  circumscribed  areas,  mostly  in  the  occipital,  parietal,  and  squa- 
mous portions  of  the  temporal  bones,  in  which,  in  consequence  of  decalcifica- 
tion, the  skull  may  yield  to  the  pressure  of  the  finger,  giving  rise  to  "parch- 
7nent  crackling."  This  condition  has  been  observed  also  in  syphilis.  A 
systolic  murmur  may  frequently  be  heard  over  the  anterior  fontanelle  or 
in  the  temporal  region.  This  auscultatory  phenomenon  is  sometimes 
heard  in  healthy  children.  The  bones  of  the  face  also  show  changes,  espe- 
cially in  the  maxilla,  which  are  small  and  angular.  The  normal  course  of 
dentition  is  deranged  and  retarded.     The  first  teeth  may  not  appear  until 


RICKETS. 


335 


some  tiiiir  in  tlir  second  year  and  iin(lri-L;i)  i-arics  at  tlir  tiiin-  dl'  tlicir  i-i'iip- 
tion.  Tlio  (H'plialic  fluiiitics  oT  rickets  are  very  often  lirst  in  the  point  of 
time.  4.  CiiANCKs  IX  TiiK  Tkiais. — The  ehan;,'es  in  the  pelvis  are  of 
especial  importance  in  female  children,  since  they  hsul  to  deformities  with 
narrowini:-,  which  interfere  with  natural  lahor  and  frecpiently  render  it 
inipossihle.  .'>.  (CHANGES  i\  riiio  Extremities. — The  scapulai .  are  not 
usually  atVected.  The  clavicles  are  often 
thickened  at  the  sternal  ends  and  at  the 
point  of  insertion  of  the  sternoeleido  muscles; 
their  curves  are  exaufrorated  and  they  are 
shortened.  The  rhachitic  deformities  are 
nuist  conspicuous  in  the  lont;'  bones.  They 
consist  of  enlargements  in  the  region  of  the 
junction  of  the  shaft  and  epiphysis,  and 
curvatures,  which  in  the  lower  extremities 
cause  a  correy})onding  diminution  in  the 
height  of  the  individual.  The  enlargements 
in  the  upper  extremities  are  most  marked  at 
the  distal  ends  of  the  radius  and  ulna.  To  a 
less  degree  the  lower  end  of  the  humerus 
may  be  att'eeted.  The  EhacJiitic  Hand.— 
Koiilik  has  described  a  deformity  of  the 
hands  which  occurs  in  rickets,  consisting  in 
thickening  and  l)owing  of  the  phalanges  of 
the  fingers,  associated  with  laxity  of  the  liga- 
mentous structures  of  the  phalangeal  joints. 
The  changes  give  rise  to  a  somew^hat  charac- 
teristic appearance  of  elongation  of  the 
fingers  and  plumpness  of  the  whole  hand. 
They  have  been  observed  in  connection  with 
the  ordinaiy  lesions  and  deformities  of  well- 
marked  rickets.  In  cases  attended  by  pains 
in  the  bones  ''  the  rhachitic  hand  "  may  sug- 
gest syphilis,  but  the  association  of  the  lesions 
of  infantile  syphilis  render  the  differential 
diagnosis  easy.  In  the  lower  extremities  the 
lower  end  of  the  tibia,  of  the  fibula,  and  of 
the  femur  show  progressive  enlargements 
proportionate  to  the  severity  of  the  case.  If 
the  child  walks,  the  femurs  are  curved  forward  and  the  bones  of  the  legs 
for^vard  and  outward.  Exceptionally  the  curves  may  cause  the  deformity 
known  as  knock-knee.  These  abnormal  curvatures  are  due  to  the  muscular 
traction  and  the  weight  of  the  body  upon  the  decalcified  and  softened  bone. 

The  liver  is  enlarged:  the  spleen  enlarged  and  palpable.  There  is 
usually  more  or  less  fiatulent  distention.  These  conditions  combine  to 
render  the  belly  large  and  protuberant,  a  condition  made  more  conspicu- 
ous by  the  relatively  small  size  of  the  thorax. 

The  urine  shows  no  eon.stant  changes.     There  is  slight  ana?mia;  the 


Fig.  315. — The  skeleton  of  the  body 
shown  in  Fig.  314. 
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haemoglobin  is  decreased;  leueocvtosis  may  or  may  not  be  present.  The 
nervons  symptoms  increase  with  the  severity  of  the  other  sjonptoms. 
Convulsions  are  common.  Tetany  and  laryngismus  stridulus  are  occa- 
sional intercurrent  affections.  The  growth  of  the  child  is  greatly  retarded 
and  many  dwarfs  are  rhachitic. 

Diagnosis. — Direct. — Many  cases  are  so  slight  as  to  escape  recogni- 
tion. Weakness,  fretfulness,  pallor,  diffuse  soreness,  profuse  sweating  of 
the  head  during  sleep,  an  open  fontanelle,  and  irregular  evening  fever 
justify  a  provisional  diagnosis,  especially  when  defects  of  hygiene  and 
diet  exist.  "When  to  these  symptoms  are  added  the  skeletal  changes  above 
described,  especially  those  which  first  appear,  namely,  the  rosary  and 
craniotabes,  it  becomes  positive. 

Prognosis.  —  The  slighter  forms  are  amenable  to  treatment  and  recovery 
takes  place  without  deformity.  The  graver  cases  recover  more  slowly  and 
with  lasting  skeletal  changes.  The  disease  is  essentially  chronic,  and,  though 
not  in  itself  fatal,  renders  the  patient  peculiarly  liable  to  intercurrent 
aft'ections,  while  it  at  the  same  time  diminishes  the  powers  of  resistance. 


XI. 

THE  DIAGNOSIS  OF  THE  DISEASES  OF  THE 
DIGESTIVE  SYSTEM. 

(diseases   of   the    mouth,   tongue,    gums^   salivary   glands,    pharynx, 
tonsils,  and  cesophagus  are  considered  in  vol.  i.) 

I.  DISEASES  OF  THE  STOMACH. 
i.  Acute  Gastritis. 

The  following  forms  are  recognized:  toxic,  phlegmonous,  diphtheritic, 
parasitic,  and  dietetic. 

1.  Toxic  Gastritis.  —  An  intense  form  of  inflammation  produced  by 
various  irritant  and  corrosive  poisons.  It  varies  in  degree  according  to 
the  nature,  concentration,  and  quantity  of  the  poison,  and  the  length  of 
time  it  has  remained  in  contact  with  the  gastric  mucosa. 

Symptoms. —  Sudden  pain,  nausea,  retching,  and  vomiting  occur. 
The  vomitus  in  severe  cases  consists  of  blood-stained  food  remnants, 
mucus,  shreds  of  mucous  membrane,  and  the  poison  itself.  Thirst  and 
dysphagia  are  distressing.  Later  there  is  usually  diarrhoea.  Collapse 
comes  on  rapidly ;  the  temperature,  at  first  subnormal,  rises  later ;  and 
jaundice  is  not  uncommon.  Epigastric  and  abdominal  tenderness  may  be 
followed  by  the  signs  of  general  peritonitis.  Death  occurs  from  the  intoxi- 
cation, or  from  exhaustion,  con^nilsions,  or  suffocation.  When  recovery 
takes  place,  ulceration  with  stenoses  or  chronic  gastritis  supervene.  The 
direct  diagTiosis  depends  upon  the  anamnesis,  the  evidences  of  the  corrod- 
ing poison  upon  the  lips,  mouth,  and  pharynx,  the  odor  of  the  breath  in 
certain  cases,  the  presence  of  the  vial  or  package  which  contained  the 
poison,  the  analysis  of  the  vomitus,  the  analysis  of  the  urine,  and  the  fore- 
going associated  s^inptoms.     The  prognosis  is,  in  the  main,  unfavorable. 
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It  depends,  however,  upon  tlie  nature  of  tlie  poison,  its  amount,  the  time 
ehipsing  before  its  removal  or  the  administration  of  antidotes,  the  direct 
chunajL^e  to  the  stomach  itself,  the  intensity  of  the  collapse,  and  the 
occurrence  of  peritonitis. 

2.  Phlegmonous  Gastritis. — Acute  diffuse  or  circumscribed  suppura- 
tive inflaninuition  of  the  gastric  submucosa. 

Etiology. — This  is  a  very  rare  affection.  The  cases  are  primary,  in 
which  alcoholism  appears  to  be  a  preilisposing  influence,  and  trauma, 
faulty  diet,  and  various  irritant  poisons  the  exciting  causes;  and  secondary, 
in  which  the  various  general  febrile  infections,  sepsis,  and  peptic  or  car- 
cinomatous ulceration  constitute  the  primary  disease.  Streptococcus 
infection  is  most  common.  The  colon  bacillus  may  be  present.  Cases 
have  been  reported  at  every  period  of  life  between  ten  and  ninety.  Phleg- 
monous gastritis  is  four  times  as  common  in  males  as  in  females. 

Symptoms. — In  the  circumscribed  variety  the  symptoms  are  obscure. 
Pain  may  be  absent.  There  may  be  a  circumscribed  tumor  in  the  epigas- 
trium, and  vomiting  of  pus  and  blood.  In  the  diffuse  form  the  onset  is 
sudden,  with  a  rigor,  severe  prostration,  and  a  rise  of  temperature  to  104°- 
105°  F.  (40°-40.5°  C).  Gastric  symptoms  speedily  supervene.  They 
consist  of  the  urgent  and  continuous  vomiting  of  pus,  mucus,  and  bile, 
epigastric  pain  and  tenderness,  and,  in  rare  instances,  the  signs  of  a 
fluctuating  tumor.  In  the  course  of  a  brief  period  general  abdominal 
tenderness,  meteorism,   and  other  signs  of  peritonitis   usually  appear. 

The  diagnosis  has  rarely  been  made  intra  vitcrm.  The  occurrence  of 
the  above  symptoms  in  the  course  of  a  severe  general  infection  or  sepsis 
would  be  suggestive.  The  differential  diagnosis  concerns  perigastritis 
following  peptic  ulcer,  circumscribed  peritonitis,  acute  pancreatitis,  chole- 
cystitis, and  toxic  gastritis.  The  prognosis  is  in  the  highest  degree  unfavor- 
able.   Of  the  reported  cases  95  per  cent,  have  terminated  fatally. 

3.  Diphtheritic  Gastritis. — Pseudomembranous  inflammation  of  the 
gastric  mucosa  occurs  as  a  true  diphtheria  of  the  stomach  in  cases  of  inva- 
sion by  the  Ivlebs-Loflfler  bacillus  in  diphtheria  of  the  oesophagus,  throat, 
or  upper  respiratory  passages,  but  it  is  a  very  rare  complication.  More 
commonly  it  occurs  as  a  complication  of  other  infectious  diseases,  as  enteric 
fever,  pneumonia,  the  exanthemata,  and  sepsis.  In  children  tuberculosis 
is  often  the  primary  infectious  disease.  A  condition  closely  resembling 
diphtheritic  gastritis  may  be  produced  by  corrosive  poisons.  The  char- 
acteristic lesion  is  the  presence  of  the  pseudomembrane,  which  may  be 
diffuse,  patchy,  or  arranged  in  irregular  streaks  extending  from  the  cardia 
to  the  pylorus.  The  superficial  layer  is  formed  by  a  coagulation  necrosis. 
The  bacteriological  findings  vary.  Streptococci,  tubercle  bacilli,  and  Klebs- 
Loffler  bacilli  have  been  more  commonly  isolated.  The  symptoms  are  not 
characteristic.  Vomited  membrane  may  have  been  dislodged  from  the 
upper  air-passages,  or  the  pharynx  or  oesophagus.  The  diagnosis,  -with  a 
very  few  exceptions,  has  not  been  made  during  life. 

4.  Parasitic  Gastritis. — Inflammation  of  the  stomach  as  the  result  of 
infection  by  various  pathogenic  organisms  by  way  of  the  blood  and  lymph 
stream — infectious  gastritis — is  of  common  occurrence.  This  form  occurs 
in  various  septic  conditions,  enteric  fever,  pneumonia,  and  the  exanthemata. 
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The  presence  of  moulds  and  yeasts  in  lesions  of  the  gastric  mucosa  renders 
it  probable  that,  under  certain  circumstances,  those  agencies  may  cause 
or  aggravate  such  conditions  as  inflammation,  erosion,  and  ulceration. 
Among  the  growths  obtained  by  lavage  or  observed  post  mortem  are  mucor 
mycelia,  forms  of  leptothrix,  thread  fungi,  Oidium  lactis  and  albicans, 
favus,  and  Penicillium  glaucum.  The  symptoms  are  not  characteristic 
and  their  dependence  upon  the  presence  of  fungi  is  uncertain.  The  subject 
is  of  anatomical  rather  than  of  clinical  importance. 

5.  Dietetic  gastritis  is  of  common  occurrence  and  great  clinical 
importance. 

Etiology. — Individual  and  family  predisposition  are  common.  Gouty 
subjects  are  peculiarly  liable  to  subacute  and  acute  gastritis. 

The  exciting  causes  comprise  excesses  at  table,  highly  seasoned  foods, 
unwholesome,  indigestible,  or  tainted  articles  of  food,  large  amounts  of 
unduly  cold  or  hot  fluid,  and  alcohol. 

Symptoms. — Habitual  sensations  of  weight  and  gastric  distress  char- 
acterize the  subacute  forms.  The  more  acute  variety  is  associated  with 
colicky  pain,  distention,  fulness,  and  vomiting,  which  are  often  relieved  by 
removing  the  offending  material.  In  very  acute  cases  the  inflammation 
persists  with  the  pain,  colic,  and  hypersecretion  of  mucus  and  gastric  fluid. 
Under  such  circumstances  vomiting  does  not  always  afford  relief.  Bile 
frequently  appears  in  the  vomited  matter.  The  early  vomitus  may  contain 
undigested  food,  hydrochloric,  lactic,  and  butyric  acids,  and  have  a  butyric 
odor;  the  subsequent  vomitings  consist  principally  of  water  and  mucus 
and  are  of  a  light  green  color.  Diarrhoea  may  occur.  Only  in  very  severe 
cases  is  there  fever.  The  tongue  is  coated,  the  pulse  and  general  condition 
are  usually  good.  Improvement  commonly  takes  place  in  a  few  hours; 
occasionally  an  attack  lasts  two  or  three  days.  Slight  fulness  in  the  epigas- 
trium and  tenderness  on  pressure  over  the  stomach  are  common  in  severe 
cases.  Two  or  three  days  of  persistent  vomiting  may  be  followed  by 
retraction  of  the  abdomen. 

Diagnosis. — Direct.— Epigastric  pain,  nausea,  and  vomiting,  follow- 
ing or  referable  to  some  indiscretion  of  the  diet,  justify  a  diagnosis  of  simple 
acute  gastritis,  particularly  in  the  absence  of  fever  or  marked  general 
symptoms.  Fever,  rapid  pulse,  and  prostration,  with  persistent  vomiting, 
should  arouse  the  suspicion  of  an  acute  infection,  cholecystitis,  or  intes- 
tinal or  pyloric  obstruction. 

Differential. — If  associated  with  fever  at  the  onset,  acute  gastritis 
must  be  differentiated  from,  (a)  various  infections,  as  scarlet  fever,  menin- 
gitis. In  acute  gastritis  the  constitutional  symptoms  are  less  severe, 
there  is  absence  of  local  or  other  phenomena  peculiar  to  the  specific  infec- 
tions, less  intense  pyrexia,  and,  as  a  rule,  early  improvement,  (b)  Mild 
or  Abortive  Enteric  Fever. — Acute  gastritis  has  a  more  rapid  onset,  an  abrupt 
rise  of  temperature  rather  than  the  step-like  rise,  and  rose  spots,  bronchitis, 
enlarged  spleen,  and  diarrhoea  do  not  occur,  (c)  Severe  pain  may  suggest 
gall-stone  colic,  but  the  pain  is  usually  less  severe;  the  vomiting  and  pain 
of  gastritis  are  more  continuous;  chilliness  or  a  chill  does  not  occur;  and 
the  general  symptoms  are  less  pronounced.  Marked  icterus  is  absent, 
though  the  possibility  of  an  associated  duodenitis  with  catarrhal  jaundice 
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is  to  1)1*  ()()rno  in  iniiul.  (cl)  Gastric  Crises  of  Locomotor  Ataxia. — The 
Argyll-Hobcrtson  pupil,  ataxia,  and  loss  of  knee-jerks  are  distinctive.  If 
associated  with  persistent  vomiting,  acute  gastritis  must  be  differentiated 
from,  (e)  pi/loric  ohslruclion  and  intestinal  obstruction.  In  both  of  these 
contlitioiis  the  local  signs  are  apt  to  he  marked,  serious  general  symptoms 
are  present,  and  the  history  of  the  contlition  is  dilTerent. 

ii.    Chronic  Gastritis. 

Chronic  Gastric  Catarrh. 

Definition. — Chronic  inflammation  of  the  gastric  mucosa,  giving  rise 
to  nuu'us  in  excess  and  alterations  in  the  gastric  juice,  associated  with 
marked  disturbance  of  the  digestion  and  weakening  of  the  muscular  coat. 

Etiology. — In  many  families  there  is  a  predisposition  to  chronic 
gastritis — chronic  dyspepsia.  Many  constitutional  diseases  act  as  pre- 
disposing factors.  Careless  habits  of  eating  and  drinking,  and  the  persistent 
use  of  gastric  irritants  are  the  chief  causes.  Chronic  congestion  of  the 
stomach,  the  result  of  heart  disease  or  hepatic  cirrhosis,  commonly  ends 
in  chronic  gastritis,  and  most  of  the  local  gastric  diseases,  as  cancer  and 
ulcer,  bring  about  the  same  condition. 

Symptoms. — Headache,  drowsiness,  dizziness,  inaptitude  for  work, 
and  sallow  complexion  are  common  general  symptoms.  A  coated  tongue, 
bad  taste  in  the  mouth,  aphthous  stomatitis,  chronic  pharyngitis  are  usually 
present.  A  variable  and  capricious  appetite,  occasional  repugnance  for 
food,  burning  sensations  in  the  oesophagus  and  at  the  cardiac  end  of  the 
stomach — heart-burn — are  early  symptoms.  Distress  and  weight  in  the 
stomach,  oppression,  distention,  and  actual  pain  (more  particularly  after 
meals),  belching  of  gas,  and  eructations  of  bitter  fluid  soon  occur  if  the 
condition  persists.  Nausea  may  be  an  early  symptom.  Vomiting  usually 
appears  late  and  occurs  soon  after  eating  or  in  the  morning  before  food. 
That  which  occurs  after  a  meal  contains  mucus  in  excess.  Undigested 
food,  indicating  retention,  fermentation  of  the  carbohydrates,  diminished 
amount  of  free  HCl  and  ferments  (or  none  at  all),  and  traces  of  lactic  and 
butyric  acids  are  characteristic  of  delayed  vomiting  in  rare  cases.  The 
vomitus  has  a  sour  odor.  That  occurring  early  in  the  day  is  composed  of 
small  amounts  of  thick  mucus. 

Diagnosis. — The  direct  diagnosis  depends  upon  analysis  of  the  gastric 
contents  after  a  test-meal.  There  is  an  excess  of  tliiek,  grayish  mucus 
intimately  mixed  with  the  food  residues  and  brought  up  with  difficulty. 
The  toast  or  bread  may  have  passed  out  of  the  stomach  completely,  or  it 
may  remain  in  varying  amounts  mixed  with  mucus  and  poorly  minced. 
Early  in  the  disease  free  HCl  may  be  normal  in  amount  or  even  slightly 
increased ;  later  it  is  diminished  or  absent.  Lactic  acid  is  not  usually 
present.  Both  peptic  digestion  and  the  milk-curdling  reaction  for  rennin 
may  be  absent.  Further  proof  of  muscular  weakness  and  excess  of  mucus 
follows  the  washing  of  the  stomach  after  the  removal  of  the  test-meal.  The 
water  used  must  often  be  removed  by  suction  or  siphonage  instead  of  gush- 
ing back  as  is  the  case  when  poured  into  a  normal  stomach.  It  contains 
nimierous  mucous  flakes,  which  accumulate  in  a  string^'  mass  on  the  surface. 
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Inflation  often  shows  dilatation  at  the  lower  border,  reaching  the  level  of 
the  umbilicus. 

Differential  Diagnosis. —  1.  Ulcer  of  the  Stomach. — In  chronic  gastritis 
the  pain  is  less  intense  and  more  continuous,  less  aggravated  after  food, 
and  more  diffuse.  The  decline  in  general  health  is  less  marked  and  rapid, 
and  there  is  absence  of  hgematemesis  or  blood  in  the  stools.  A  coated 
tongue  is  common  in  chronic  gastritis,  while  a  clean  red  tongue  is  usually 
present  in  the  hyperacid  conditions  in  which  ulcer  occurs.  There  is  no  point 
of  extreme  local  tenderness  in  chronic  gastritis  and  no  evidence  of  obstruc- 
tion and  muscular  hypertrophy  such  as  are  sometimes  demonstrable  in 
chronic  ulcer. 

The  results  of  gastric  analysis  in  chronic  gastritis  and  peptic  ulcer  are 
in  strong  contrast  (see  Gastric  Ulcer).  The  chemical  and  physical  condi- 
tions of  the  vomitus  are,  however,  much  modified  when  gastritis  and  ulcer 
are  associated,  as  not  rarely  happens. 

2.  Cancer  of  the  Stomach. — The  differential  diagnosis  in  the  absence  of 
tumor  is  at  times  most  difficult.  The  loss  of  flesh  and  strength  in  chronic 
gastritis  is  rarely  so  rapid  as  in  cancer.  A  protracted  course  is  in  favor 
of  gastritis.  Pain  and  vomiting  are  less  marked,  less  persistent,  and  more 
amenable  to  treatment  in  chronic  gastritis  than  in  carcinoma  ventriculi. 
For  differences  in  the  results  of  gastric  analysis  see  Cancer  of  the  Stomach. 

3.  Pernicious  Ancemia  ivith  Gastric  Symptoms. — The  gastric  condition 
is  usually  a  chronic  anacid  gastritis.  The  differentiation  rests  upon  the  com- 
paratively rapid  and  extreme  deterioration  of  health  and  the  blood  exami- 
nation. 

4.  Gastric  Neuroses. — The  conditions  are  frequently  associated.  The 
irregular  dietetic  habits  and  despondency  characteristic  of  neurasthenia 
often  cause  chronic  gastritis.  Chronic  gastritis  is  more  amenable  to  die- 
tetic treatment.  Articles  of  food,  such  as  tea,  coffee,  alcohol,  and  hot 
stimulating  drinks,  which  aggravate  the  symptoms  of  gastritis,  often  allay 
the  subjective  symptoms  of  a  neurosis.  Eegulation  and  restriction  of  the 
diet  is  usually  beneficial  in  gastritis;  not  so,  as  a  rule,  in  the  neuroses. 
Fermentation  and  consequent  flatulence  and  belching  are  more  pronounced 
in  gastritis;  the  flatulence  of  the  neuroses  is  largely  due  to  air  swallowed 
or  worked  into  the  stomach.  Angemia  is  more  marked  in  chronic  gastritis 
than  in  the  gastric  neuroses. 

A  correct  diagnosis  may  be  made  in  most  cases  by  the  method  of  frac- 
tional gastric  analysis  and  properly  conducted  serial  rontgenological  exami- 
nations.    The  anamnesis  is  important. 

Prognosis.  —  Cases  of  chronic  gastritis  seen  early  and  systematically 
treated  get  well.  Advanced  cases  are  comfortable  only  on  a  non-irritating 
diet  and  require  continuous  therapeutic  management. 

iii.  Dilatation  of  the  Stomach. 

Gastrectasis. 

Enlargement  of  the  stomach,  usually  attended  with  weakening  and 
thinning  of  the  various  coats,  and  supersecretion.  Acute  and  chronic 
dilatations  are  recognized. 
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Acute  Dilatation,-  'I'lu^  etiology  is  not  well  imdci-stood.  'J'ln-  coiidi- 
tion  is  tliat  of  jiaralytic  distoiitioii — nn«i:iomo.s('nt('i-i('  ileus.  'I'he  stomach  and 
duodfiiuiii  iirc  distended,  witii  n  i)atul()us  pylorus.  Jt  occurs  as  a  posti- 
operative  eomijlieation  in  sui-l;(M\v  of  llie  stomach  and  colon  and  has  been 
attributed  to  aua'sthesia  and  neiierai  debilitating;  inlluenees.  Post-mortem 
iimlinj^s  point  to  acute  dilatation  as  a  terminal  condition  in  acute  illness, 
especially  pneumonia  and  cai'diac  disease. 

Symptoms. ^ — Sudden  colhipse  symptoms,  the  vomiting'  of  enormous 
anmunts  of  lluid,  inoderate  ])aiu,  and  ])ressure  symptoms  from  distention, 
as  dyspn(ea  and  cardiac  oppression,  constitute  the  symptom-complex.  The 
fluid  reaecunuilates  as  fast  as  vomited. 

Physical  Signs. — The  physical  signs  of  enormous  distention  of  tbe 
stonuich  arc  present.  The  enlargement  is  often  such  that  its  true  outline 
is  lost.  Peristalsis  is  not  observed.  The  removal  of  large  amounts  of  fluid, 
as  much  as  eight  or  nine  pints,  by  the  stomach-tube  and  subsidence  of  the 
distention  are,  as  a  rule,  followed  by  only  transient  relief  of  symptoms. 
This  fluid  is  dark  brown  or  clear  and  contains  traces  of  blood  and  bile. 
Its  odor  is  foul  but  not  fecal.  HCl  is  present  in  diminished  but  variable 
amounts,  and  there  are  in  some  cases  traces  of  lactic  acid.  Constipation, 
oliguria,  and  torturing  thirst  not  easily  allayed  aie  among  the  symptoms. 

Diagnosis. — Direct. — Acute  symptoms  of  collapse  and  oppression, 
epigastric  pain,  profuse  vomiting  of  dark  or  clear  fluid,  marked  distention 
of  the  stomach  (the  signs  indicating  fluid  rather  than  gas),  and  the  rapid 
reaccumulation  of  fluid  after  removal  are  the  diagnostic  criteria.  The 
condition  is  not  always  recognized  during  life. 

Differential. — Acute  Obstruction  of  the  Pylorus  and  Upper  Duo- 
denum.— Active  peristalsis,  moderate  distention,  and  a  relatively  small 
accumulation  of  fluid,  not  immediately  returning  after  withdrawal  by 
vomiting  or  the  tube,  point  to  pyloric  obstruction. 

Acute  Obstruction  of  the  Duodenum  below  the  Entrance  of  the  Bile  and 
Pancreatic  Ducts  or  of  the  Intestine  Still  Lower  Down. — The  presence  -of 
considerable  quantities  of  bile  and  pancreatic  fluid  in  the  vomitus  or 
material  removed  would  be  significant.  A  fecal  odor  in  the  vomitus  would 
suggest  obstruction  lower  down. 

Prognosis. — The  condition  is  almost  always  fatal. 

Chronic  Dilatation. — Etiology. — There  may  be  a  family  tendency. 
General  and  gastric  debilitating  conditions  constitute  predisposing  influ- 
ences. Habitual  overdistention  from  excesses  in  eating  or  drinking  may 
induce  dilatation  without  pyloric  obstruction  being  present.  The 
majority  of  cases  arise  from  obstruction  at  the  pylorus,  from  cancer, 
ulcer  with  cicatricial  contraction,  adhesions  to  the  gall-bladder,  kink'ng 
of  the  duodenum,  or  stretching  of  the  gastric  walls  already  weakened 
by  chronic  gastritis. 

Symptoms. — The  condition  may  exist  for  an  indefinite  period  without 
symptoms.  In  cases  occurring  independently  of  cancer  or  ulcer  the  loss 
of  weight  and  strength  is  less  rapid  and  anaemia  and  cachexia  may  not  be 
present.  Thirst,  constipation,  headache,  torpor,  and  dizziness  are  common 
symptoms.  Persistent  dyspepsia,  flatulency,  belching,  eructations,  nausea, 
and  eventually  recurrent  vomiting  of  large  amounts  of  fermented  undi' 
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gested  food  characterize  the  course  of  the  affection.  The  dyspeptic  symp- 
toms resemble  those  of  chronic  gastritis,  and  comprise  pain  and  weight 
immediately  or  shortly  after  eating,  or  hyperacidity  four  or  five  hours 
after  the  meal.  Retention  vomiting  is  common.  Pain,  in  the  absence  of 
hyperacidity,  is  not  usual  except  in  carcinoma  or  ulcer. 

Physical  Signs. — Thinning  of  the  abdominal  wall  is  usually  present 
with  the  general  wasting.  The  skin  is  often  dry  and  harsh.  Ijispection. — 
The  abdomen  may  show  general  fulness,  or  the  epigastrium,  hypochon- 
dria, or  supra-umbiUcal  region  may  be  especialh^  prominent.  The  stomach 
may  be  distinctly  outlined,  its  greater  curvature  sometimes  reaching  into 
the  pelvis.  Displacement  of  the  pylorus  and  lesser  curvature  may 
outline  the  whole  stomach  as  a  dilated  sac  lying  in  great  part  below 
the  umbilicus.  Peristalsis  from  left  to  right  is  easily  distinguished.  In 
obstructive  cases  it  ends  in  the  hypertrophied  pylorus  or  tumor  mass. 
On  palpation  "  clapotage "  or  splashing  of  fluid  is  readily  obtained  when 
the  dilatation  reaches  the  umbilicus.  The  cushiony  condition  of  the  air- 
distended  stomach  is  readily  felt.  Percussion  yields  tympany.  In  the 
erect  posture  the  lower  limit  of  the  stomach  can  be  determined  by  the 
dulness  of  the  contained  fluid.     Auscultation  reveals  nothing  important. 

Inflation  with  air  through  the  tube  or  by  COj  shows  distention  reach- 
ing to  the  umbilicus  or  below  it.  The  whole  stomach  can  often  be  outlined. 
Usually,  however,  the  outline  obtained  does  not  include  the  lesser  curva- 
ture. Auscultation. — The  cask-like  tympany  produced  in  the  distended 
stomach  by  quickly  compressing  or  relaxing  the  bulb  of  the  tube,  or  by 
percussing  with  the  finger,  is  readily  heard  with  the  stethoscope  and  can 
be  followed  over  the  whole  stomach,  being  lost  on  passing  the  stetho- 
scope's bell  away  from  the  immediate  area  of  the  stomach.  Inflation  with 
water  has  no  practical  value. 

Large  barium  meals  are  necessary  in  the  study  of  the  outline  of  the 
dilated  stomach  by  rontgenological  methods.  Both  recumbent  and  erect 
positions  must  be  employed.  Transillumination  can  at  best  show  only 
the  lower  border  of  the  stomach. 

The  vomitus  is  variable.  That  of  dilatation  consequent  upon  chronic 
gastritis  shows  mucus,  usually  absence  of  free  HCl,  marked  fermentation; 
that  associated  with  cancer  frequently  has  an  odor  of  putrefaction  in 
addition  to  that  of  fermentation;  the  vomitus  in  which  much  free  HCl  is 
present  is  rarely  foul;  the  HCl  acting  as  an  antiseptic.  The  amount  may 
be  enormous. 

The  test-meal  removed  in  an  hour  may  come  away  with  several  hun- 
dred c.c.  additional  fluid.  Much  mucus  is  present  in  chronic  gastritis. 
The  toast  is  poorly  minced  and  almost  wholly  returned.  Free  HCl  may  be 
present  in  excess,  even  in  very  advanced  cases,  or  may  be  absent,  as  in  cases 
of  cancer  or  gastritis.  Lactic  acid  may  be  persistently  present  in  cancer. 
It  tends,  however,  to  disappear  under  systematic  lavage.  The  weakness 
of  the  gastric  muscle  is  shown  by  the  necessity  of  using  suction  and 
siphonage  to  remove  the  contents  of  the  stomach. 

Diagnosis. — Direct. — Persistent  dyspepsia,  flatulence,  eructations,  ana 
vomiting  of  large  amounts  of  long-retained  fermented  food  remains  are 
suggestive.     Distention,  the  outlining  of  an  enlarged  displaced  stomach 
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visible  poi-ist;iIsis,  .-iiid  ati  al)miiMii;illy  lafLic  aiiioiiiit  of  •jastfic  coiitciits  after 
a  test-meal  are  coiu'lusive.  Inspection  alone  may  make  the  diajfnosis. 
A  pylorie  tumor  with  its  assoeiatecl  si^ns  sugj^ests  j^astrectasis. 

Differential. — The  anamnesis  distinguishes  dilatation  of  tiie  stomach 
from  (."ystie  eoiulitions  of  the  mesentej-y,  <?all-l)la(lder,  and  ovaiy,  and  from 
ehronie  dilatations  of  the  eolon.  The  last  is  not  associated  with  "  retention 
vomit inji";  it  shows  the  intestinal  outlines  and  peristalsis  from  right  to  left, 
and  ean  be  redueed  by  passage  of  the  reetal  tube.  The  use  of  the  stomaeh- 
tube  is  of  great  diagnostie  importanee. 

Prognosis.  —  Dilatation  of  the  stomach,  when  recent  and  unattended 
by  obstruction  at  the  pylorus  and  not  excessive,  may  permanently  subside. 
]\[any  cases  require  systematic  lavage.  Operative  measuras  are  required 
for  the  relief  of  marked  dilatation  with  pyloric  obstruction. 

iv.  Gastric  Ulcer. 

Ulcus  Ventriculi;  Peptic  Ulcer. 

Definition. —  Ilceration  of  the  gastric  mucosa  in  any  part  of  its  extent, 
due  to  nutritional  disturbance  in  a  circumscribed  region  and  the  action  of 
the  gastric  juice.  The  necrotic  areas  may  occur  in  the  lower  end  of  the 
oesophagus  and  in  the  duodenum  as  low  as  the  papilla  of  Vater.  They 
involve  the  various  coats  of  the  stomach  and  sometimes  perforate.  They 
are  usually  round  or  oval,  with  clean-cut  edges  in  the  acute  and  irregular 
indurated  borders  in  the  chronic  cases.  As  a  rule  there  is  only  one  ulcer, 
but  two  or  more  are  occasionally  seen.  The  usual  site  is  the  posterior  wall 
or  the  lesser  cum-ature.  Healing  ulcers  result  in  cicatricial  deformities 
as  pyloric  stenosis  or  hour-glass  contraction.  A  cancerous  growth  is  by 
no  means  infrequent — ulcus  carcinomatosum.  Perforation  may  be  fol- 
lowed by  general  peritonitis  or  subphrenic  abscess,  but  the  occurrence  of 
adhesions  when  the  ulceration  is  deep  often  prevents  these  accidents. 

Etiology. —  Ancemia  and  chlorosis  predispose  to  the  affection.  The 
disease  is  more  common  in  the  working  classes,  in  women  than  in  men,  and 
between  twenty  and  forty  than  at  other  periods  of  life.  Heredity  has  some 
influence.  Hyperacidity  of  the  gastric  juice  is  usually  present.  Trauma  or 
large  superficial  burns  may  be  direct  causes.     Septic  cases  occur. 

Symptoms.  —  General  symptoms  are  often  absent.  Loss  of  weight  and 
strength,  and  progressive  anaemia,  often  of  extreme  degree,  are  common. 
Constipation  is  usual.  Simple  dyspepsia,  distress  and  fulness  after  eating, 
flatulence,  and  belching  are  common  symptoms.  In  such  cases  there  is 
often  normal  acidity.  In  the  more  severe  cases  the  dyspepsia  is  more 
intense;  nausea  and  vomiting  occurring  three  or  four  hours  after  eating, 
or  severe  agonizing  pain  on  taking  food  and  lasting  two  or  three  hours  or 
more,  or  not  beginning  until  the  height  of  gastric  acidity  is  reached,  two  or 
three  hours  after  the  meal,  are  frequent  symptoms.  At  times  the  pain 
is  gnawing  in  character,  more  marked  when  the  stomach  is  empty,  and 
relieved  by  food.    Cases  of  this  type  usually  show  a  high  degree  of  acidity. 
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The  pain  is  referred  to  the  epigastrium,  often  radiating  to  the  back  and 
sides.  ^  Vomiting  may  give  relief.  Hemorrhage  is  common  and  may  be  the 
first  symptom.  The  blood  may  be  passed  either  by  the  mouth  or  bowel. 
Concealed  hemorrhage  may  occur  with  characteristic  symptoms.  Recur- 
rent hemorrhage  may  end  fatally.  I  have  seen  a  single  profuse  hemorrhage 
followed  by  death  in  a  man  in  apparent  health.  Small  continued  hemor- 
rhages may  only  be  recognized  by  blood  tests.  The  testing  for  occult 
blood  in  the  stools  is  most  important  in  such  cases. 

The  symptoms  may  continue  for  years.  Perforation  of  the  stomach 
and  peritonitis  may  be  the  first  clear  indications  of  an  ulcer.  The  local 
symptoms  in  old  cases  with  pyloric  obstruction  are  those  of  gastrectasis, 
flatulence,  dyspepsia,  nausea,  and  retention  vomiting.  In  early  cases,  in 
the  absence  of  obstruction  there  may  be  nothing  to  indicate  disease  of  the 
stomach.  In  others  tenderness  in  the  epigastrium,  narrowly  circumscribed, 
may  be  the  only  ssymptom.  During  the  inactive  stage  of  an  ulcer  near  the 
pylorus  or  in  the  duodenum  temporary  signs  of  pyloric  obstruction  may 
develop.  These  are  probably  due  to  spasmodic  closure  of  the  pylorus  and 
the  infiltration  of  the  neighboring  tissue.  Fulness  of  the  epigastrium,  the 
outline  of  the  enlarged  stomach,  and  visible  peristalsis  may  be  evident. 
The  thickened  and  hypertrophied  pylorus  can  sometimes  be  felt  during 
contraction.  Tenderness  over  the  pylorus  is  often  marked.  In  chronic 
cases  the  physical  signs  indicate  tumor  formation  due  to  scarring  or  pucker- 
ing of  the  ulcerated  area,  thickening  and  muscular  hypertrophy,  and 
houglass  contraction.     These  are  often  much  more  manifest  upon  inflation. 

Gastric  Analysis. — The  vomitus  or  gastric  contents  from  the  fasting 
stomach,  usually  thin,  watery,  and  light  green  in  color,  frequently  contain 
large  amounts  of  free  HCl.  The  gastric  contents  removed  after  the  ordi- 
nary test-meals  are  usually  in  excess  of  the  normal  and  generally  contain 
some  mucus  and  a  small  amount  of  well-mixed  food  residue.  They  show 
a  high  total  acidit}^  a  high  degree  of  free  HCl,  pepsin  and  rennin,  no  lactic 
or  butyric  acid.  Traces  of  blood  by  chemical  tests  are  common.  Under  the 
microscope  small  round  cells  and  pus-cells  can  be  demonstrated  in  most 
cases  when  the  ulceration  is  active.  The  red  blood-cells  are,  as  a  rule, 
disintegrated  by  the  high  acidity.  In  the  older  cases,  the  same  high  per- 
centage of  free  HCl  and  hypersecretion  may  sometimes  be  found  in  the 
fasting  stomach — gastrosuccorrhcea  or  Reiehmann's  disease.  The  vomitus 
in  cases  with  obstruction  is  sometimes  of  enormous  quantity,  containing 
free  HCl  and  mucus.  It  is  acid  in  odor  but  rarely  foul.  The  high  total 
acidity  and  free  HCl  are  occasionally  absent  in  well-marked  eases  of  gastric 
ulcer. 

Diagnosis. — Direct. — The  diagnosis  rests  upon  persistent  dyspepsia, 
angemia  with  loss  of  weight  and  strength,  marked  circmnscribed  tender- 
ness in  the  epigastrium,  a  high  degree  of  gastric  acidity,  and  occult  blood 
in  the  fseces,  gastric  contents,  or  vomitus.  In  marked  cases  intense  pain 
after  eating,  vomiting,  nausea,  the  sudden  appearance  of  h^ematemesis  or 
tarry  stools,  with  rapidly  developing  weakness  and  anemia  occur.  In 
long-standing  cases  the  symptoms  and  signs  of  pyloric  obstruction  or  gastric 
malformation  are  significant.     For  X-ray  findings  see  Vol.  I. 
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Differential. — 1.  Chroxic  (Idslrilis.-  \u  nlcii-  the  liij^h  deforce  of 
acidity  of  the  gastric  juice.  Ihc  presence  of  occult  hlood  in  the  "gastric 
contents  and  fu'ces,  tiie  more  marked  tenderness  or  local  pain  are  distinc- 
tive. A  well-defined  hiematemesis  or  the  pa.ssase  of  blood  per  rectum  is 
conclusive.  2.  Gastric  Superaciditij. — Loss  of  \veij,^ht  is  coinnutn  to  Iiotli; 
anivniia  is  more  common  in  ulcer.  Localized  pain  is  more  nuirked  in  uicei-; 
nausea  and  vomiting,  pain  after  eating,  luvmatemesis,  tarry  stools,  occult 
blood  in  the  ftvces  or  gastric  contents  are  not  symptoms  of  .superacidity. 
Relief  of  pain  on  taking  food  is  suggestive  of  simple  hyperacidity,  in  Avliich 
signs  of  obstruction  and  marked  retention  do  not,  a.s  a  rule,  occur.  3. 
Carcinoma  of  the  Stomach. — Sudden  onset  with  hiematemesis,  hemorrhage 
from  the  bowels,  and  perforation  are  suggestive  of  ulcer.  The  history  of 
many  years'  duration  is  against  cancer.  Cachexia  develops  rapidly  in 
cancer,  is  unusual  in  ulcer.  Htvmateniesis  or  hemorrhage  from  the  bowels 
is  common  in  ulcer,  as  in  hyperacidity  of  the  gastric  juice,  while  the  pres- 
ence of  lactic  and  butyric  acids  is  unusual.  Absent  or  diminished  free  HCl 
is  common  in  cancer,  the  presence  of  lactic  and  butyric  acids  frequent. 

The  signs  of  a  tumor  are,  as  a  rule,  present  early  in  cancer,  but  late 
if  at  all,  and  associated  with  scar  formation,  in  ulcer.  Pyloric  obstruction 
may  be  an  early  condition  in  cancer. 

Duodenal  ulcer  is  more  commonly  attended  by  right-sided  pain  and 
tenderness,  rigidity  of  the  right  rectus  muscle,  periodicity  of  symptoms  and 
there  is  a  difference  in  the  X-ray  findings.  Cholecystitis  and  biliary  calculus 
bear  only  a  remote  resemblance  to  ulcus  ventriculi,  and  are  attended  by 
characteristic  colic,  occasionally  urinaiy  bile  pigments,  and  jaundice  and 
the  absence  of  hamiatemesis  and  tarry  stools  or  occult  blood  in  the  fteces. 
In  an  obscure  case  an  infected  high  appendix,  renal  calculus,  intestinal 
parasites,  epigastric  hernia  and  gastric  crises  are  to  be  considered. 

V.  Cancer  of  the  Stomach. 

Carcinoma  Ventriculi. 

Definition.—  Cancerous  infiltration  of  the  stomach  walls  occurring  most 
frequently  toward  the  pylorus  and  about  the  lesser  curvature. 

Etiology. —  The  predisposition  has  been  thought  to  be  hereditary.  A. 
chronic  gastric  ulcer  not  infrequently  becomes  the  seat  of  a  carcinoma. 
Middle  and  advanced  life  is  the  time  of  common  occurrence,  but  there  is 
no  "  age  of  cancer."  Irritation  of  the  stomach  by  improper  diet,  injury, 
or  pressure  from  without  have  all  been  considered  exciting  causes. 

Symptoms.  —  Rapid  anaemia,  loss  of  streng-th  and  weight,  and  early 
developing  cachexia  in  a  middle-aged  person  are  suggestive.  Persistent 
distress  in  the  stomach  after  eating  or  even  when  the  stomach  is  empty, 
often  amounting  to  intense  pain,  is  an  early  symptom.  Nausea  and  ano- 
rexia soon  follow.  Vomiting  may  be  an  early  symptom.  If  there  is  marked 
obstruction  at  the  pylorus  with  consequent  dilatation,  the  vomitus  may 
be  of  large  volume  and  foul  odor.    The  vomiting  of  altered  blood  ("coffee- 
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gTound  vomit")  and  passage  of  small  amounts  of  blood  in  the  stools  occur. 
Constipation  is  often  present. 

Physical  Signs.  —  Inspection  may  show  nothing,  especially  in  early 
cases.  Metastasis  may  be  seen  in  the  supraclavicular  fossa  or  beneath  the 
skin  of  the  abdomen.  Fulness  of  the  epigastrium  and  left  hypochondrium, 
visible  outline  of  the  stomach,  displaced  and  distended  visible  peristalsis 
(usually  from  left  to  right) ,  and  distinct  contracting  tumor  may  be  observed. 
Inflation  will  often  produce  peristalsis  and  bring  a  tumor  mass,  not  other- 
wise recognizable,  into  evidence.  Inflation  will  often  show  the  abnormal 
size  and  position  of  the  stomach.  Palpation  also  may  reveal  nothing  at 
first,  especially  if  the  tumor  is  posterior  or  adherent.  Careful  and  repeated 
palpation,  aided  by  "dipping"  and  slapping  the  abdomen,  may  reveal  the 
presence  of  a  new  growth.  Inflation  aids  palpation  at  times  by  bringing 
the  tumor  into  the  field  of  examination.  The  movements  of  the  tumor, 
with  respiration,  with  movements  of  the  body,  with  the  aortic  pulsation, 
and  from  the  muscular  contraction,  should  be  noted. 

G-ASTRic  Analysis. — Vomitus  or  a  test-meal  containing  traces  of  blood 
and  showing  no  free  hydrochloric  acid  and  a  lowered  total  acidity  must 
be  regarded  as  suspicious  in  all  cases.  Lactic  acid  is  usually  to  be  found 
in  the  vomitus  after  a  mixed  meal  if  there  is  any  degree  of  stagnation,  and 
in  the  test -meals  given  in  late  cases.  After  a  few  days'  lavage  it  diminishes 
and  may  disappear.  Butyric  acid  will  be  found  in  the  vomitus  under  the 
same  conditions  as  lactic  acid.  Pepsin  and  rennin  are  usually  to  be  found. 
Pieces  of  cancer  tissue  should  be  looked  for.  Oppler-Boas  bacilli  are 
found  more  frequently  in  the  vomitus  of  cancer  than  in  any  other  condi- 
tion. They  disappear  quickly  under  lavage.  Pus-cells,  sarcinie,  yeast 
cells,  and  many  bacteria  may  be  seen.  Free  HCl  is  not  always  absent, 
and  may  even  be  present  in  excess.  With  obstruction  at  the  pylorus 
the  amount  of  material  obtained  after  a  test-meal  will  be  excessive. 

Diagnosis. — Direct. — Persistent  dyspepsia,  pain,  loss  of  weight  and 
strength,  anemia,  a  tumor  in  the  gastric  area,  signs  of  displacement  and 
dilatation  of  the  stomach,  absence  of  free  HCl,  presence  of  lactic  acid,  and 
Oppler-Boas  bacilli  in  the  test-meal  or  vomitus,  and  excessive  amount  of 
vomitus,  and  gastric  contents  with  evidences  of  stagnation  are  the  main 
points  in  the  diagnosis.  X-ray  examinations  in  suspected  cases  are  im- 
perative. 

Differential. — Chronic  Gastritis  (see  Chronic  Gastritis).  Pernicious 
Ancemia. — Gastric  symptoms  with  absence  of  free  HCl  often  occur,  but 
this  condition  may  be  distingiiished  by  the  blood  examination.  The  an[emia 
of  cancer  rarely  falls  as  low  as  in  pernicious  ana?mia.  The  color  index  is 
low  in  cancer.  There  may  be  a  slight  leucocytosis,  and  the  presence  of 
megaloblasts  is  rarely  noted.  In  general  the  blood  picture  is  that  of  a 
secondary  ansemia.  Haematemcsis,  tarry  stools,  the  reaction  for  occult 
blood,  in  the  fgeces  and  gastric  contents  are  indicative  of  a  gastric  lesion. 
Severe  Secondary  Ancemia  with  Gastric  Symptoms. — The  presence  of  lactic 
acid  in  the  test-meal,  the  absence  of  free  HCl,  the  presence  of  a  tumor,  and 
occult  or  gross  blood  in  the  gastric  contents  and  fteces  point  to  cancer. 

Prognosis. — Unless  an  early  diagnosis  makes  a  total  extirpation  of 
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tilt'  tiunor  pitssihlc  llio  coui-so  is  steadily  (lowiiwani.  Ga/>tro-enterostomy 
juay  be  ol'  servici'.  Teiuixjiai-y  iiiiprovemciit  iisuall'y  Inllows  the  institu- 
tion of  ltivay:e  in  cases  that  have  iiiai-keil  obstnietion  at  the  pylorus. 

vi.  Hypertrophic  Stenosis  of  the  Pylorus. 

Definition. —  Oljstruction  of  the  jiylorns  from  hyjierti-opliy  of  tho 
museulature  anil  the  suhinueous  tissiU'. 

Etiology. —  Most  of  the  reported  cases  are  in  infants  and  are  eonjjenital ; 
even  those  reported  in  adults  are  considered  to  be  late  developinj?  cases. 
The  same  conditions  that  induce  pyloric  spasm,  namely,  nervous  and  direct 
irritation,  are  jjosxible  excitinu'  causes. 

Symptoms.  —  The  syini)toiHs  and  i)hysical  signs  are  those  of  obstruc- 
tion at  the  pylorus. 

Diagnosis.  ^ — Direct. — Symptoms  of  obstruction  at  the  pylonis,  visible 
peristalsis,  and  palpable  pyloric  tumor  occurring  in  infants  are  diagnostic 
of  the  condition.  In  adults  the  condition  can  hardly  lie  distinguished 
from  simple  pyloric  spasm. 

Differential. — There  is  no  other  condition  which  can  lie  confused 
with  hypertrophic  stenosis  in  infants  except  pyloric  spasm.  Relief  follow- 
ing general  and  dietetic  treatment  would  justify  the  diagnosis  of  the  latter 
affection.  True  hypertrophic  stenosis  in  adults  cannot  always  be  distin- 
guished from  other  forms  of  pyloric  tumor  or  obstruction.  It  may  be 
ditferentiated  from  spasm  of  the  pylorus  by  the  fact  that  the  latter  is  not 
followed  by  permanent  lesions,  as  tumor  or  dilatation.  Its  occurrence  in 
early  infancy  is  against  its  being-  confounded  with  either  cancer  or  ulcer. 
In  adult  cases  the  absence  of  anaemia  and  wasting-,  cachexia,  hemorrhage, 
and  occult  blood  are  of  diagnostic  value. 

vii.  Tuberculosis  of  the  Stomach. 

Tuberculous  ulceration  of  the  stomach  is  discussed  under  Tuberculosis. 

viii.  The  Gastric  Neuroses. 

The  gastric  neuroses,  nervous  disorders  of  the  stomach,  ' '  nervous 
dyspepsia,"  include  a  host  of  conditions  many  of  which  are  explained  and 
described  by  their  names.  With  a  few  exceptions,  which  comprise  the 
nervous  disorders  of  secretion,  they  are  characterized  by  the  predominance 
of  symptoms  over  physical  signs.  Disorders  of  sensation,  secretion,  and  of 
the  motor  function  are  recognized. 

1.  Disorders  of  Sensation.  —  (a)  Gastric  Hypersesthesia. — A  condi- 
tion of  oversensitiveness  of  the  gastric  mucous  membrane.  Etiology. — 
The  general  nervous  state  is  the  predisposing-  intluence.  Any  article  of 
food  ma)'  be  the  exciting  cause.  Overacidity  of  the  gastric  juice  in  an 
empty  stomach  is  a  frequent  cause.  Symptoms. — Neurasthenia  or  hyster- 
ical symptoms  are  common :  wasting  or  anamiia  is  infrequent.  Gastric 
distress,  gnawing  sensations,  burning  in  the  stomach  immediately  or  shortly 
after  taking  food  or  when  the  stomach  is  empty  are  the  main  features. 
The  sensation  seems  to  be  that   of  feeling  the  stomach  doing  its  work. 
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Stimulants  or  condiments  often  relieve  the  symptoms.  There  is  often 
tenderness  over  the  stomach.  The  gastric  contents  after  a  test-meal  usually 
yield  normal  results.  Diagnosis. — Direct. — Hysterical  or  neurasthenic 
manifestations,  gastric  symptoms  occurring  before  there  has  been  time  for 
acid  to  accumulate  or  for  fermentation  to  begin,  negative  physical  exami- 
nation and  negative  results  of  the  gastric  analysis  are  suggestive.  Differ- 
ential.— Gastric  Hyperacidity. — The  gastric  analysis  sometimes  shows  slight 
hyperacidity ;  as  a  rule,  the  analysis  serves  to  distinguish  simple  hyper- 
sesthesia  from  hyperacidity.  The  symptoms  in  hyperacidity  develop  later — 
three  to  four  hours  after  a  meal.  Chronic  Gastritis. — The  sensory  symp- 
toms in  some  forms  of  chronic  gastritis  are  practically  the  same  but  they 
are  definitely  related  to  certain  articles  of  diet.  The  gastric  analysis  of 
chronic  gastritis  shoAvs  distinct  differences  (see  Chronic  Gastritis).  Gastric 
Ulcer. — Hypereesthesia  rarely  produces  anaemia  or  wasting.  There  is  no 
vomiting,  no  hsematemesis  or  tarry  stools,  no  signs  of  pyloric  obstruction, 
no  occult  blood  in  ffeces  or  gastric  contents,  and  usually  no  hyperacidity 
of  the  gastric  juice.  Gastric  Cancer. — Absence  of  ana?mia  and  cachexia, 
absence  of  vomiting,  hemorrhages,  gross  and  occult,  absence  of  a  tumor  or 
signs  of  dilatation  and  obstruction,  a  normal  condition  of  the  gastric  juice 
favor  the  diagnosis  of  hyper^esthesia. 

Prognosis. — Eeeovery  depends  upon  the  course  of  the  general  ner- 
vous condition.  Persistence  of  the  symptoms  may  reduce  the  patient  to 
an  extreme  degree. 

Anorexia  nervosa  is  considered  in  the  sections  on  hysteria  and  neuras- 
thenia. Excessive  hunger,  bulimia,  absence  of  the  sense  of  repletion — 
acoria — are  often  merely  symptoms  of  hyperacidity.  They  may  occur, 
however,  with  a  normal  condition  of  the  gastric  juice. 

(b)  Gastralgia;  Gastrodynia.  —  Severe  paroxysmal  pain  in  the  stom- 
ach, often  periodic,  not  referable  to  ulcer,  cancer,  or  organic  nervous  disease 
(gastric  crises  of  tabes).  This  is  often  symptomatic  of  excessive  acid  secre- 
tion. Etiology. — The  predisposing  influence  is  always  neurotic.  An 
exciting  cause  cannot  ahvays  be  found,  the  gastralgic  attacks  occurring 
more  or  less  independently  of  food  ingestion.  Symptoms. — There  are  almost 
always  general  nervous  symptoms.  Acute  grinding  pain  in  the  epigastrium 
and  gastric  region,  which  radiates  to  the  back,  is  the  main  feature.  Vomit- 
ing is  unusual.  Pressure  may  or  may  not  relieve  the  pain.  Tenderness  on 
deep  pressure  is  the  rule.  Diagnosis. — Acute  periodic  painful  attacks 
with  no  evidence  of  gastritis,  ulcer,  hyperacidity,  or  of  locomotor  ataxia. 
Marked  general  nervous  symptoms  are  suggestive.  The  differential  diag- 
nosis concerns  cancer,  peptic  ulcer,  the  gastric  crisis  of  tabes,  and  biliary 
colic.  Cancer  and  Ulcer. — The  nervous  symptoms  and  the  general  condi- 
tion of  the  patient  in  gastralgia  are  important  diagnostic  points,  since  many 
cases  of  gastralgia  show  absence  or  even  excess  of  HCl  in  the  gastric  juice. 
Negative  occult  blood-tests  of  the  f^ces  and  gastric  material,  absence  of 
anemia  and  cachexia,  of  tumor  mass  and  physical  signs  are  in  favor  of 
gastralgia.  Gastric  Crisis  of  Tales. — Absence  of  the  knee-jerk  and  other 
tabetic  phenomena  are  conclusive.  Gall-stone  Colic. — The  distinction  is 
sometimes  extremely  difficult,  since  the  pain  of  gall-stone  colic  may  be 
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referred  to  the  opi^aNl  riiini,  .siil).sc(|ii('iit  JaiiiKlicc  may  not  occur,  and  the 
ealeiilus  may  l)e  inaski'd  in  the  lares  or  not,  passed  from  the  duct.  I'noc;- 
i^oyiy. — Tlie  pri)y:nosis  in  j'astralj'-iii  is  usually  Tavorahlc.  Jt  dcix-nds  ui)on 
the  course  of  the  general  nervous  condition. 

2.  Disorders  of  Secretion. —  Three  main  varieties  are  reco^Mii/ed: 
superseeretion,  liyperaeidity  of  the  <iastrie  juice,  and  hypoacidity  and 
anacidity. 

Eitlier  hyper-  or  hypoacidity  may  be  associated  with  supersecretion ; 
hyperacidity  and  supersecretion  is  the  more  frequent  combination. 

(a)  Supersecretion  ;  Gastrosuccorrhoea.  — A  condition  in  which  excess  of 
gastric  juice  is  secreted  continuously, — lieichmaini's  disease, — or  period- 
ically,— Rosshach's  disease;  nervous  gastroxynsis, — ^usually  in  association 
Avith  a  certain  degree  of  dilatation  of  the  stomach  from  a  general  relaxation 
of  its  muscular  tone.  Etiology. — General  neurasthenia  is  the  main  pre- 
disposing cause.  Stimulants  and  tobacco  are  occasionally  exciting  causes. 
Symptoms. — Neurasthenic  symptoms  are  almost  always  present.  In  the 
periodic  form  there  occurs  suddenly  the  accumulation  of  large  amounts  of 
fluid,  associated  usually  with  gnawing  distress  or  even  pain,  eructations 
or  vomiting  of  a  clear  watery  fluid  ensue  and  may  persist  for  several  days. 
The  secretion  is  enormous  and  independent  of  food,  the  s\Tnptoms  often 
occurring  in  the  early  morning.  If  hyperacidity  is  present  the  irritation 
of  (Tsophagiis  and  pharynx  may  occasion  great  distress.  The  continuous 
form  ends  frequently  in  dilatation  of  the  stomach  from  the  persistent 
pyloric  spasm  so  often  present  and  the  weight  of  the  accumulating  fluid 
upon  the  relaxed  muscles.  Phy^sic.vl  Signs. — Dipping  palpation  may 
give  clapotage.  Percussion  in  the  erect  position  may  show  a  level  of  fluid 
in  a  position  lower  than  normal.  The  stomach-tube,  passed  in  the  morning 
or  at  other  times  when  the  stomach  is  presumably  empty,  may  bring  away 
as  much  as  200  to  300  c.c.  of  fluid,  often  highly  acid  from  free  HCl.  Infla- 
tion shows  a  moderate  degree  of  dilatation.  Spasm  of  the  pylorus  and 
peristalsis  may  be  seen  and  felt.  The  test-meal  may  be  returned  after  an 
hour  with  an  accumulation  of  several  hundred  c.c.  of  a  high  or  nomial 
degree  of  total  acidity  and  with  a  large  or  normal  amount  of  free  HCl. 
]\Iucus  is  not  in  excess;  lactic  acid  is  not  present.  In  late  cases  of  continu- 
ous supersecretion  the  condition  is  practically  that  of  dilatation.  Diag- 
nosis.— Direct. — The  continuous  or  periodical  presence  in  the  stomach  of 
an  excess  of  fluid  having  the  above  characters  and  its  accumulation  inde- 
pendently of  the  stimulation  of  food  are  the  main  characteristics  of  the 
condition.  Differential. — Acute  Gastritis. — Acute  gastritis  usually  has  a 
distinct  and  recognizable  etiology.  The  fluid  vomited  is  smaller  in  quantity, 
usually  anacid,  and  contains  mucus.  Acute  Dilatation. — In  acute  dilata- 
tion the  general  symptoms  are  marked  from  the  outset.  The  condition 
is  much  more  serious,  and  neither  vomiting  nor  lavage  has  much  effect 
upon  the  course  of  the  attack.  Chronic  Dilatation. — Supersecretion  often 
ends  in  dilatation.  Simple  supersecretion  in  its  early  stages,  however, 
has  a  dift'erent  history.  Retention  vomiting  and  the  physical  signs  of 
marked  dilatation  do  not  occur.  Prognosis. — This  depends  upon  the 
nervous  state :  as  a  rule  it  is  good. 
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(b)  Hyperacidity  ;  Hyperchlorhydria.  — Excess  of  free  HCl  in  the  gas- 
tric juice.  Etiology. — Hj^steria  and  general  neurasthenia  predispose  to 
the  condition.  Irregular  habits  of  eating,  stimulants,  tobacco,  and  an 
excess  of  proteid  nourishment  are  common  exciting  causes.  Symptoms. — 
The  general  nervous  symptoms  of  the  underlying  condition  are  present. 
Headache,  hunger,  and  constipation  are  common.  Gastric  hyperesthesia 
is  frequently  present.  Supersecretion  often  coexists.  Gnawing  distress, 
burning,  or  severe  pain  developing  two  to  four  hours  after  eating,  relieved 
in  turn  by  eating  proteid  food,  are  local  symptoms.  When  vomiting  occurs, 
the  SAonptoms  are  usually  relieved.  The  tongue  is  commonly  clean,  red, 
and  moist,  and  there  is  epigastric  tenderness.  The  test-meal  is  usually 
expelled  vigorously  and  in  excessive  quantity,  as  some  degree  of  super- 
secretion  is  almost  always  present.  The  digestion  of  the  starch  is  retarded. 
The  total  acidity,  instead  of  a  normal  40,  may  reach  120  or  150.  Free  HCl 
may  be  as  high  as  90  to  110.  If  the  condition  has  been  persistent  mucus 
may  be  present.  Lactic  acid  is  absent.  j\Iany  round  epithelial  cells  show- 
ing mitosis  may  at  times  be  seen  under  the  microscope.  The  vomitus  on 
account  of  its  high  HCl  percentage  does  not  readily  ferment.  Bacteria  are 
not  present  in  any  large  numbers.  Meat  digestion  can  be  shown  to  be  rapid. 
Diagnosis. — Direct. — Distress  two  to  four  hours  after  eating,  relieved  by 
taking  food,  a  high  degree  of  free  acid  in  the  vomitus,  and  the  results  of 
the  chemical  examination  of  the  gastric  contents  constitute  the  basis  of  a 
direct  diagnosis.  Differential. — 'Ulcei\ — Hyperacidity  of  the  gastric  juice 
is  common  in  ulcer.  Pain  immediately  after  eating  is  usual  in  ulcer,  and 
vomiting  is  more  common.  Local  tenderness  or  pain,  a  history  of  hemate- 
mesis  or  tarry  stool,  loss  of  weight,  anemia,  occult  blood  in  gastric  contents 
and  feces  are  important.  The  two  conditions  often  coexist,  the  ulcer  being 
unrecognized.  Laboratory  methods  are  imperatively  required  in  doubtful 
cases.  Cancer,  with  normally  acid  or  hyperacid  gastric  juice.  The  general 
symptoms,  as  loss  of  weight,  cachexia,  anemia,  the  persistence  of  local 
sjonptoms,  as  vomiting  and  pain,  are  distinctive  of  cancer,  while  occult 
blood  in  the  feces  or  gastric  contents,  or  gross  hemorrhages  are  against  the 
diagnosis  of  simple  hyperacidity.  The  diag-nosis  may,  in  rare  cases,  be 
impossible  until  a  palpable  tumor  is  detected  or  a  dense  shadow  appears  in 
the  skiagram.  Prognosis. — The  condition  may  last  for  years.  Relief  under 
appropriate  treatment  is  the  rule. 

(c)  Hypoacidity;  Anacidity  ;  Hypoclilorliydria. — Conditions  of  the 
gastric  juice  in  which  the  free  HCl  is  of  low  value,  or  lacking.  Etiology. — 
Hysteria  and  depressed  nervous  states  are  predisposing  causes  or  even  the 
exciting  cause.  It  is  to  be  remembered  that  the  Ewald  test-meal  may  fail 
to  provoke  much  secretion.  Low  HCl  in  organic  disease  occurs  as  follows: 
in  subacute  and  chronic  gastritis,  early  carcinoma,  dilatation  of  the  stom- 
ach, and  various  chronic  diseases  of  the  abdominal  viscera.  Symptoms. — 
Symptoms  are  frequently  absent.  Fermentation,  flatulence,  a  feeling  of 
fulness,  or  other  manifestations  of  indigestion  occur.  Diarrhoea,  anemia, 
and  pallor  are  more  common  than  in  the  other  secretory  disorders.  Local 
signs  are  absent.  A  coated  tongue  is  usual.  Inflation  reveals  nothing. 
The  test-meal  is  brought  away  either  as  normal  amount,  or  thick  and  pasty 
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from  lack  of  tliiid.  Starch  diKi'^tioii  has  proprressed.  There  is  persistently 
a  h)\v  ih'gree  of  free  llCl,  and  the  total  acidity  is  also  low,  or  there  may  be 
no  reaction  for  either  acidity  or  free  acid.  Lactic  acid  is  al)sont.  Mucus 
is  not  in  excess.  Pejjsin  and  rennin  are  present.  When  the  ^'a.stric  secre- 
tion is  completely  absent,  as  occui*s  in  rare  instances,  tlie  condition  is 
desisjnated  "  achylia  f?astrica."    Fractional  analysis  is  necessary. 

Di.vGNosis. — Direct. — Persistent  absence  of  free  IICl,  or  its  presence 
in  an  abnormally  low  percentage  half  an  hour  or  one  and  a  half  hours  after 
the  test-meal,  is  suirgestive.  General  nervous  symptoms  and  the  absence 
of  localizinir  gastnc  phenomena  are  important.  Differential. — Chronic 
Gastritis. — The  relation  of  symptoms  to  food  is  more  marked  in  gastritis. 
Dyspeptic  symptoms  are  more  marked,  vomiting  and  nausea  more  pro- 
nounced in  gastritis,  and  mucus  in  excess  is  common.  Nervous  symptoms 
are  not  especially  prominent  in  gastritis.  Cancer. — In  cancer  constitu- 
tional symptoms  are  more  marked.  Pain,  vomiting,  nausea,  occult  and 
grass  hemoiThages,  anaemia,  wasting,  physical  signs  of  tumor  and  dilata- 
tion may  be  present.  The  test-meal  may  show  no  distinguishing  feature. 
The  presence  of  lactic  acid  and  blood  is  in  favor  of  cancer.  The  Anaciditu 
Seen  in  Pernicious  Ancemia. — The  blood  picture  is  the  only  means  of  differ- 
entiation:  the  gastric  conditions  are  uudistinguishable. 

Prognosis. — The  condition  often  persists  unrelieved.  Occasionally  the 
secretion  of  free  HCl  may  be  restored. 

3.  Disorders  of  the  Motor  Functions.  —  AVith  one  or  two  exceptions 
disorders  of  the  motor  functions  of  the  stomach  are  the  expression  of 
hysteria  or  are  cultivated  habits.  They  are  usually  not  associated  with 
gastric  distress  and  show  no  physical  signs  or  changes  in  the  gastric  juice. 
Some  of  them,  as  rumination,  peristaltic  unrest,  gurgling,  and  singultus, 
need  no  special  description  here.  Nervous  vomiting,  relaxation  of  the  car- 
diac orifice,  is  unattended  by  nausea  or  symptoms  of  irritation.  The  ease 
^nth  which  the  gastric  contents  are  regurgitated  and  the  absence  of  the 
signs  of  fermentation,  hj'peracidity,  etc.,  are  of  diagnostic  importance. 

Spasm  of  the  cardiac  orifice  may  be  differentiated  from  oesophageal 
stricture  by  the  use  of  oesophageal  sounds  and  bougies.  The  regurgitation 
of  unaltered  food,  without  the  chemical  reaction  of  gastric  juice,  is  charac- 
teristic of  stricture  or  diverticula  of  the  oesophagus. 

Spasm  of  the  pylorus  is  frequently  associated  with  In^peraeidity. 
Gastric  distention,  flatulence,  belching,  colicky  pain,  are  common  associated 
symptoms.  In  thin  subjects  the  contracted  pylorus  can  be  seen  and  felt. 
Visible  peristalsis  may  occur.  The  diagnosis  from  organic  disease  may  be 
difficult.  The  good  general  condition  of  the  patient,  the*  absence  of  severe 
local  signs,  a  normal  or  excessive  acidity  of  the  gastric  juice  are  in  favor 
of  a  neurosis. 

Relaxation  of  the  pylorus  occasionally  occurs,  the  stomach  emptying 
itself  almost  at  once.  The  condition  is  usually  discovered  acidentally  during 
attempts  at  removing  a  test-meal. 

Gastric  Atony.  —  Atony  of  the  gastric  muscles  is  usually  part  of  general 
muscular  relaxation  seen  in  nervous  and  exhausted  states.  It  is  practically 
a   condition    of    moderate    dilatation    without    pyloric    obstmetion.      The 


352  MEDICAL  DIAGNOSIS. 

coexistence   of   neurotic   symptoms   or   other   disease   is  important   in   its 
recognition. 

The  prognosis  of  the  motor  neuroses  of  the  stomach  depends  upon  the 
underlying  nervous  condition  and  is  usually  good. 

ix.  Qastroptosis. 

Definition. — A  prolapse  of  the  stomach  from  its  natural  position,  due 
to  stretching  of  its  ligamentous  attachments,  usually  associated  with  ptosis 
of  other  organs,  especially  the  kidneys,  liver,  and  large  intestine. 

Etiology. —  The  predisposing  influences  are  neurasthenic  states  with 
weakened  and  relaxed  musculature.  Possibly  the  bad  carriage  and  slouch- 
ing forward  of  many  neurasthenics  who  always  require  ' '  straightening 
up  "  may  be  an  exciting  cause.  Repeated  pregnancies,  recurring  ascites, 
stretching,  relaxing,  and  diastasis  of  the  abdominal  muscles  are  frequent 
causes. 

Symptoms. — Cases  in  which  the  neurotic  element  is  absent  may  show 
no  symptoms,  even  with  the  stomach  far  out  of  place.  As  the  stomach 
drags  downward,  however,  kinking  at  the  duodenum  is  likely  to  occur, 
since  duodenal  ptosis  does  not  develop  to  any  marked  degree,  and  symptoms 
of  mild  obstruction  may  develop.  In  the  markedly  neurotic,  gastroptosis 
once  established  seems  to  give  rise  to  or  keep  in  continuance  many 
general  symptoms,  such  as  faintness,  weakness,  continued  exhaustion, 
headache,  depression,  dragging  pain  in  the  back  and  abdomen,  loss  of 
weight  and  strength,  sallowness,  and  slight  anaemia.  Flatulence  from 
slight  obstructive  kinking  at  the  duodenum,  various  forms  of  nervous 
dyspepsia,  constipation,  colicky  abdominal  pain  are  common  symptoms. 
Persistence  of  the  ptosis  and  obstruction,  eventually  causing  chronic  gas- 
tritis and  distinct  dilatation  as  well,  will  give  rise  to  the  symptoms  char- 
acteristic of  these  conditions.  Symptoms  due  to  ptosis  of  the  liver,  kidneys, 
and  transverse  colon  are  usually  coexistent. 

Physical  Signs.  — ■  Marked  relaxation  and  thinning  of  the  abdominal 
walls  may  be  evident.  If  the  patient  lifts  his  head  and  shoulders  from  the 
couch,  ' '  diastasis  recti ' '  can  often  be  easily  made  out.  Peristalsis  of  the 
stomach  or  intestine  is  readily  seen  between  the  two  flat  band-like  recti 
muscles.  If  much  flatulence  is  present  the  stomach  can  be  seen  outlined 
and  occupying  the  umbilical  region  or  even  reaching  into  the  pelvis,  the 
lesser  curvature  falling  as  low  a-s  the  umbilicus.  Palpation  shows  whether 
or  not  other  organs,  as  the  liver,  kidneys,  or  spleen,  are  displayed,  and  on 
"  dipping  "  whether  or  not  elapotage  is  present.  Palpable  peristalsis  is  not 
as  evident  as  in  true  obstructions,  though  the  pylorus  in  contraction  can 
frequently  be  made  out.  The  relaxation  and  thinning  of  the  abdominal  walls 
is  also  readily  appreciated  by  the  touch.  Auscultatory  percussion  yields 
gastric  tympany  practically  normal  in  outline  but  completely  displaced 
downward.  Inflation  gives  characteristic  results.  The  stomach  is  entirely 
displaced  downward;  the  cardiac  portion  stretched  downward;  the  lesser 
curvature  clearly  outlined  about  the  umbilicus  in  more  or  less  natural  rela- 
tionship to  the  greater.     The  stomach  may  show  but  little  or  no  evidence 
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of  dilatation.  'I'lie  test-meal  may  show  noiiiial  acidity  of  the  gastric  juice 
aiul  normal  amount  of  i'voo  JlCl  or  hypci-acid,  liypoacid,  or  anacid  juice. 
There  is  usually  some  di'^ree  of  rc'tcntit)n  and  evidence  of  poor  action  of 
the  gastric  muscles,  the  bread  or  material  used  not  being  well  minced  or 
digested.  ]\Iueus  may  or  not  be  present.  The  passage  of  food  from  the 
stonuu'h,  aiul  absorption  are  delayed,  as  can  be  demonstrated  by  the 
pota.ssium  iodide  test. 

Tlic  X-ray  examination  is  an  important  aid  in  the  diagnosis  of 
gastroptosis. 

Diagnosis. — Direct. — Gastric  and  neurasthenic  symptoms,  displace- 
ment of  liver  and  kidneys,  relaxed  abdominal  walls,  presence  of  the  stom- 
ach in  an  abnormally  low  area,  the  organ  remaining  more  or  less  normal 
in  size  and  shape,  the  lesser  curvature  in  the  usual  relation  to  the  greater, 
are  characteristic  of  the  condition. 

Differential. — Dilatation  of  the  Stomach. — Gastrectasis  and  gastrop- 
tosis often  coexist.  Symptoms  such  as  nausea,  copious  vomiting,  thirst, 
and  wasting  are  significant  of  dilatation.  So  also  are  visible  and  palpable 
peristalsis  and  the  signs  of  hypertrophied  musculature.  In  dilatation  the 
enlargement  principally  displaces  the  greater  curvature  do^^^lward,  the 
lesser  curvature  remaining  more  or  less  fixed  except  in  the  case  of  movable 
tumor  involving  the  pyloric  extremity.  The  gastric  contents  removed 
in  cases  of  dilatation  are  usually  excessive,  300-600  c.c,  whereas  in  gastrop- 
tosis there  may  be  but  a  few  c.c.  more  than  normal. 

Prognosis. — A  markedly  prolapsed  stomach  probably  never  returns 
to  its  former  position.  Untreated  cases  usually  terminate  in  dilatation  or 
become  complicated  with  chronic  gastritis.  In  many  eases  a  surgical 
procedure  is  necessary  to  maintain  the  stomach  in  a  position  to  properly 
empty  itself. 

II.     DISEASES  OF  THE  INTESTINES, 
i.  Enteritis. 

Inflammation  of  the  intestines.  Any  part  or  the  whole  of  the  gut  may 
be  involved.  There  are  important  clinical  and  pathological  distinctions 
between  intlamniation  of  the  large  and  of  the  small  intestine. 

Catarrhal  Enteritis.  —  Definition.  —  A  disordered  condition  of  the  small 
intestine  associated  with  increased  secretion  and  frequent  watery  or  soft- 
ened stools.  Abdominal  pain,  mucous  stools,  and  evidences  of  disordered 
intestinal  digestion  occur.    Acute  and  chronic  forms  are  dcvscribed. 

Etiology. —  Predisposing  Influences. — Certain  individuals  are  espe- 
cially liable  to  catarrh  of  the  bowels  as  a  result  of  either  dietetic  or  climatic 
conditions.  In  women  and  children  intestinal  catarrh  occurs  very  readily. 
Habitual  dietetic  errors  and  chronic  disease  predispose  to  the  develop- 
ment of  catarrhal  enteritis.  Exciting  Cause. — Frequent  attacks  of  acute 
enteritis  may  lead  to  a  chronic  catarrhal  condition.  Unwholesome  food, 
toxic  food  products,  certain  poisons,  as  ai-senic  and  mercury,  ners^ous 
irritability,  gastric  disorders,  particularly  hj^peracidity,  intestinal  affections, 
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tubercular  ulceration,  enteric  fever,  excessive  use  of  purgatives,  and  sud- 
den changes  from  a  warm  to  a  cold  temperature  are  exciting  causes.  Vari- 
ations in  the  composition  of  the  intestinal  juices,  arising  independently 
or  due  to  lack  of  proper  stimulus  on  the  part  of  the  gastric  juice,  may  play 
an  important  part. 

Symptoms. — General  symptoms,  such  as  depression,  exhaustion,  thirst, 
anorexia,  nausea,  are  common  to  acute  and  chronic  enteritis.  Wasting 
occurs  very  rapidly  in  the  former,  and  may  be  accompanied  by  fever. 

Abdominal  colic  is  more  common  in  acute  than  in  chronic  enteritis. 
It  is  apt  to  occur  shortly  after  eating  and  is  usually  referred  to  the  mid- 
abdomen.  Abdominal  tenderness  is  commonly  present.  In  the  chronic 
cases  pain  is  not  a  conspicuous  siymptom. 

Diarrhoea  is  the  main  feature  of  the  disorder.  It  may  exist  as,  (a) 
frequent,  watery,  brownish  colored,  unoffensive  acid  movements,  well 
mixed  with  brownish  sago-like  soft  mucus.  The  absence  of  fetor  is  largely 
due  to  the  fact  that  time  for  fermentation  and  decomposition  is  lacking. 
Microscopical  examination  shows  excess  of  undigested  food  remnants. 
On  standing  such  stools  show  gas  formation  and  develop  an  intense  putre- 
factive odor.  This  particular  form  of  diarrhoea  usually  attends  the  acute 
cases,  (b)  Less  frequent  soft  mushy  stools,  often  distinctly  pale  and 
putty-like  (pultaceous  stools),  very  offensive  when  passed.  At  times  no 
undue  frequency  is  to  be  observed.  There  is  an  intimate  mixture  of  fine 
sago-like  mucus.  The  pallor  is  due  to  undigested  fat ;  the  mucus  and  fine 
gas  bubbles  to  fermented  carbohydrates.  Microscopically  undigested 
food  particles  are  abundant.  Fat  droplets,  fatty  acid  crystals,  soaps, 
starch,  meat  fibres  are  in  excess.  Bile-stained  epithelium  and  mucus  can 
be  seen.  The  reaction  is  intensely  acid.  Gas  production  occurs  on  stand- 
ing. Neither  occult  nor  gross  blood  is  to  be  detected  in  uncomplicated 
catarrhs. 

Fetor  of  the  breath  and  a  pasty  tongue  are  common.  In  thin  subjects 
visible  peristalsis  may  be  seen.  The  pulse  is  usually  slow.  The  urine  is 
diminished  in  amount  and  contains  indican,  veiy  frequently  also  albumin 
and  casts. 

Diagnosis.  —  Abdominal  pain  and  tenderness,  diarrhoea,  the  presence 
in  the  movements  of  fine  particles  of  bile-stained  mucus  and  excess  of  undi- 
gested food  are  significant.  Fermentation,  acidity  and  pallor  of  the  stool 
are  indicative  of  intestinal  catarrh.  Occult  or  gross  blood  would  indicate 
ulcerative  or  hemorrhagic  conditions.  Large  fiakes  or  masses  of  mucus 
occur  in  membranous  enteritis.  Time  and  the  Widal  reaction  will  distin- 
guish the  cases  with  fever  from  typhus  abdominalis. 

Prognosis. —  In  the  acute  cases  the  outlook  is  mostly  favorable. 
Repeated  attacks  of  acute  enteritis  may  end  in  the  chronic  form.  Even 
protracted  cases  occasionally  terminate  in  recovery. 

Phlegmonous  Enteritis.  —  Acute  suppurative  inflammation  of  the 
.submucous  tissue  of  the  small  intestine,  occurring  anywhere  in  its  course, 
either  as  a  primary  disease  or  as  a  secondary  affection  in  various  intestinal 
accidents. 
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I.  Primary  Phlegmonous  Enteritis.  — A  disease  of  very  rare  oc-iirnMico. 
ETioiAiGY. —Prcdispusinn  Influences.— V\' a  know  nuthint,'  of  the  condiUons 
likely  to  iiiduee  primary  plde^nnonous  enteritis.  The  ExciliiKj  Cause. — 
Aeute  l)aeterial  inleetion  by  pyojienic  ()r*;anisuis,  usually  the  Streptococcus 
pyojrenes  or  the  Haeillus  eoli  eonnmmis.  Symptoms. — The  wyiiii)t()nis  are 
those  of  aeute  jieritonitis.  There  is  no  definite  classical  picture  of  the 
disease.  Diarrhd-a  is  not  a  necessary  accompaniment.  Diagnosis. — The 
diajrnosis  has  not  heeii  iiiadt-  duriiiir  life.  Prognosis. — The  disea.se  is 
invanahly  fatal. 

II.  Secondary  Phlegmonous  Enteritis. —  A  condition  oexjurring  in  con- 
nection witli  various  intestiiuil  disordeis.  Embolism,  carcinomatous  and 
tuben'ulous  ulceration,  intussusception,  stran^nilation  may  be  complicated 
by  phleiimonous  enteritis.  Etiology. — Predisposing  Influences. — The 
above  conditions  predispose.  Exciting  Cause. — Infection  by  pyogenic 
organisms  as  the  result  of  an  infected  embolus,  thrombosis,  extensive 
ulceration,  or  com]i]ete  obstruction  of  the  intestine  from  any  cause.  Symp- 
toms.— The  symptoms  are  those  of  the  primary  disorder  plus  those  of  peri- 
tonitis. There  are  no  distinguishing  features  of  the  disease.  Diagnosis. — 
The  symptoms  of  peritonitis  superadded  to  those  of  the  existing  intestinal 
condition  may  suggest  phlegmon  formation.  The  dift'erentiation  between 
developing  phlegmonous  enteritis  and  peritonitis  is  not  possible.  The 
prognosis  is  lethal.  Recovery  from  phlegmonous  inflammation  does  not 
oeeur. 

Diphtheritic  Enteritis. —  Definition. —  An  inflammatory  disorder  of  the 
intestine,  usually  secondary,  associated  with  necrosis,  ulceration,  and  the 
formation  of  pseudomembrane.  Etiology. — Predisposing  Influences. — 
Chronic  diseases  predispose  to  the  affection.  Cancer,  Bright 's  disease, 
cirrhosis  of  the  liver  may  be  especially  mentioned.  Diphtheritic  enteritis 
is  frequentlj^  a  terminal  infection.  Exciting  Causes. — ^Aeute  infections, 
as  enteric  fever  and  pneimionia,  and  certain  poisons,  as  mercury,  lead,  and 
arsenic,  are  among  the  exciting  causes. 

Symptoms. —  The  condition  may  exist  without  symptoms.  Thirst, 
fetor  of  the  breath,  loss  of  appetite,  diarrhoea,  ill-defined  pain,  dr^'ness  of 
the  skin,  and  wasting  are  s^■mptoms  when  the  lesions  are  in  the-  small 
intestine,  tenesmus  and  diarrhtpa  when  the  lower  bowel  is  involved.  The 
toxic  cases  usually  present  the  very  acute  symptoms.  The  clinical  picture 
of  the  primary  affection  may  completely  mask  the  intestinal  condition. 
Fever  may  or  may  not  l^e  present.  The  disease  may  last  for  many  weeks. 
Indicanuria,  increased  sulphate  excretion,  and  albuminuria  are  common. 
The  faeces  are  not  characteristic.  Poor  digestion  of  all  elements  is  evident 
and  the  stools  may  be  pale  from  undigested  fat,  frothy  and  fermenting 
from  the  starch  remnants,  and  intensely  fetid  from  decomposing  proteids. 
Unaltered  blood  and  pus  may  be  present.  Occult  blood  can  usually  be 
detected. 

Differential  Diagnosis.  —  Catarrhal  Enteritis. — The  symptoms  in  diph- 
theritic enteritis  are  more  urgent.  Severe  pain,  bloody  and  purulent 
mucoid  stools  suggest  diphtheritic  enteritis.     The  primary"  infection  or  the 
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history  of  chronic  or  acute  poisoning  should  arouse  suspicion  as  to  the 
nature  of  the  intestinal  affection.  Membranous  or  Mucous  Enterocolitis. — 
Diphtheritic  enteritis  is  an  inflammatory  necrosing  disease  with  a  necrotic 
fibrinous  membrane  formation.  Mucous  enterocolitis  is  a  neurosis  asso- 
ciated with  but  transient  if  any  inflammation  and  an  increased  mucus 
formation.  Diphtheritic  enteritis  is  usually  a  grave  disorder  associated 
with  wasting  and  serious  symptoms;  mucous  enterocolitis  often  allows 
progressive  increase  of  weight  and  strength.  The  stools  of  the  latter  condi- 
tion are  usually  normal  fecal  material  plus  mucus.  Save  in  an'  acute  attack 
blood  is  not  present. 

Prognosis.  —  Occurring  as  a  terminal  infection  in  chronic  disorders 
diphtheritic  enteritis  usually  ends  fatally.  In  the  acute  infections  the 
primary  disease  is  the  important  element  in  prognosis.  The  diphtheritic 
enteritis  following  the  administration  of  poisons  is  always  serious  and  often 
fatal. 

ii.  Diarrhoeal  Disorders  of  Children. 

Definition. —  Acute  and  chronic  disturbances  of  the  gastro-intestinal 
tract  in  infants  associated  with  diarrhoea  and  various  clinical  and  patho- 
logical conditions.  They  are  usually  the  result  of,  (1)  disordered  digestion, 
(2)  absorption  of  toxic  products,  (3)  acute  infection. 

Etiology. —  Predisposing  Influences.— Feeble  and  poorly  developed 
infants,  those  suffering  from  illness,  and  those  nursed  by  ailing  mothers 
are  especially  predisposed  to  intestinal  disorders.  The  change  from  the 
breast  to  artificial  feeding,  particularly  in  the  summer  months,  exposes  the 
intestinal  tract  to  infection  and  favors  the  absorption  of  toxins. 

Exciting  Causes. — Improper  food,  proteid  or  carbohydrate  excess,  the 
ingestion  of  milk  contaminated  by  bacteria  and  their  products,  and,  finally, 
a  specific  bacterial  dysenteric  infection  through  the  milk,  water,  or  other 
means,  are  the  exciting  causes.  The  dysentery  due  to  the  Shiga  bacillus  and 
allied  organisms  includes  a  great  number  of  cases  formerly  considered  due  to 
intestinal  decomposition  and  toxaemia — Probably  the  majority  of  the  so- 
called  summer  diarrhoeas. 

Symptoms.  —  Several  forms  of  infantile  diarrhoea  are  recognized: 
(1)   dietetic,  (2)   toxic  and  bacterial,  (3)   inflammatory,  (4)   chronic. 

1.  Dietetic.  Acute  Gastro=enteritis.  —  Fever,  rapid  pulse,  anorexia, 
restlessness,  crying,  are  initial  phenomena.  Convulsions  may  occur. 
Vomiting  and  diarrhoea  soon  ensue.  The  abdomen  is  distended,  and 
there  are  evidences  of  abdominal  pain.  The  vomitus  is  not  characteristic. 
The  stools,  six  to  twelve  or  more  in  the  twenty-four  hours,  are  brown,  watery 
at  first,  and  in  the  mild  cases  becoming  greenish,  offensive,  "v^ath  green-brown 
mucus  and  fragments  of  undigested  milk  or  food.  In  the  more  severe  cases 
there  is  an  increase  of  fever,  together  with  prostration  and  diarrhoea  and 
persistent  offensive  green  acid  stools.  The  common  organisms  of  the 
intestine  are  always  present  in  abundance. 

2.  Toxic  and  Bacterial  Diarrhoeas.  — •  Infection  or  toxemia  may  be 
superadded  to  the  dietetic  gastro-enteritis.  More  commonly  the  toxic  and 
bacterial  diarrhoeas  oecur  independently,  following  the  ingestion  of  infected 
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milk,  or  witlidut.  ('\iilciit  cause.  Cholera  hi/diil  uni.  -'I'lic  onset  i.sal)ni|)t  and 
rliaraclerized  by  convulsions,  restli'ssness  or  stupor,  marked  prostration, 
nipid  wastinjiT,  ajid  all  the  evidences  of  a  severe  toxu-*mia  or  infection. 
The  temperature  rises  rapidly  to  104°-105°  P.  (40°-55°  C.)  ;  thirst  is  pro- 
nounced, and  the  skin  is  claininy  and  tur<i:i(l,  or  inela.stic  and  shrivelled 
in  conse(pience  of  the  loss  of  lluids  by  the  bowel.  Death  may  ensue  in 
twenty-four  to  forty-eight  hours.  The  bowel  movements,  brownish  or 
t;reenisii  at  tirst,  but  soon  l)ecomin^  fi'i'ay  and  wateiy  with  al)undant  mucus 
and  tloccidi,  are  incessant.  Thci'e  is  little  or  no  odor  and  the  rea(;tion 
ia  alkaline.  Blood  and  pus  are  unusual.  The  Shiga  and  allied  dysentery 
bacilli,  touether  with  other  organisms,  are  present  in  these  cases. 

3.  Inflammatory  Diarrhoeas.  —  Either  of  the  preceding  forms  may  be 
followed  by  a  localized  ulcerative  dysenteric  ileocolitis,  or  the  condition 
may  be  inHannnatory  from  the  start.  Even  though  digestion  and  absorp- 
tion may  be  little  affected,  the  intiammatory  and  ulcerated  condition  of  the 
lower  ileiun  and  colon  gives  rise  to  fever,  pain,  tenesmus,  and  frequent 
bloody  or  mucopuinilent  stools.  Free  pus  or  blood,  usually  from  the 
lower  part  of  the  colon,  may  be  passed.  The  odor  of  these  stools  is  not 
necessarily  offensive  and  the  fecal  remnants  may  show  a  fair  degree  of 
digestion.  The  various  dysentery  bacilli  and  the  StreptoeocciLS  pj'-ogenes 
are  frequently  found  in  these  cases.  Diphtheritic  or  membranous  entero- 
colitis is  a  common  sequel. 

4.  Chronic  Diarrhoea.  — •  Repeated  attacks  of  dietetic  diarrhoea  may  lead 
to  chronic  catarrhal  enteritis.  The  inflammatory  ileocolitis  may  persist 
for  months.  Failure  to  gain  weight,  loss  of  appetite,  a  dry  wrinkled  skin, 
nervousness,  and  general  evidences  of  failing  nutrition  are  evident.  Per- 
sistent catarrh  of  the  upper  bow^el  is  characterized  by  five  or  six  loose 
greenish  daily  movements,  offensive,  and  with  excess  of  mucus.  Undi- 
gested food  is  easily  detected.  Fermentation  from  the  carbohydrates  may 
be  demonstrable.  The  putrid  odor  of  albuminous  decomposition  may  be 
recognized  if  the  proteids  are  poorly  digested.  In  chronic  ileocolitis  pain 
frequently  occurs  upon  defecation.  JMucus  persists  in  large  quantities. 
Blood  and  pus  m.a.y  be  absent.  The  stools  may  have  resumed  their  normal 
brown  yellow  color.    Dysentery  bacilli  are  found  in  some  of  these  eases. 

Diagnosis. — Usually  the  diagnosis  is  evident.  Cases  with  persistent 
fever  may  require  a  Widal  reaction  to  distinguish  them  from  typhoid.  In 
the  chronic  cases  the  tuberculin  test  may  help  to  exclude  intestinal  tubercu- 
losis. Bacteriological  examination  of  the  stools  is  necessary  to  differentiate 
the  various  fonns.     Serum  diagnosis  has  not  yielded  positive  results. 

Prognosis. — In  the  dietetic  forms  with  careful  treatment  the  prognosis 
is  good.  The  acute  toxic  and  infectious  cases  have  always  a  grave  ]irog- 
nosis;  only  the  strong  infants  survive.  The  prognosis  in  the  inflammatory 
diarrhoeas  is  likewise  grave.  If  the  infant  survive  the  acute  attack  there 
is  always  the  probability  of  an  ensuing  chronic  ileocolitis. 

In  the  chronic  diarrhoeas  only  exceptional  cases  recover,  and  often 
only  after  months.  j\Iany  eases  ultimately  die  of  inanition  or  some  acute 
terminal  infection. 
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iii.  Ulceration  of  the  Intestines. 

1.  Ulceration  Restricted  to  the  Small  Intestine. — (a)  Duodenal  Ulcer; 
Peptic  Ulcer.  —  Non-malignant  ulcer  of  the  duodenum  above  the  papilla  of 
Vater  and  of  the  same  nature  as  gastric  ulcer. 

Etiology. — Irregular  habits  in  eating,  over-indulgence  in  alcohol,  and 
chronic  gastritis  with  hyperacidity  are  important  predisposing  factors.  The 
immediate  cause  is  obscure.  The  etiology  of  duodenal  ulcer  is  the  same  as 
that  of  gastric  ulcer,  and  the  two  conditions  are  frequently  associated. 

This  lesion  is  more  common  in  men  than  in  women.  It  may  occur  at 
any  period  of  life,  but  the  time  of  greatest  frequency  lies  beween  twenty 
and  forty-five.    It  is  more  common  than  peptic  ulcer  of  the  stomach. 

The  ulcers  may  be  acute  or  chronic.  The  former  are  circular  or 
punehed-out  and  more  or  less  superficial;  the  latter  often  funnel-shaped, 
with  thickened,  indurated,  and  sloping  borders.  Duodenal  ulcers  are 
mostly  near  the  pylorus  and  frequently  upon  the  anterior  wall  of  the  gut. 
Gradual  cicatrization  with  stenosis,  and  dilatation  of  the  stomach,  obstruc- 
tion of  the  biliary  and  pancreatic  ducts,  hemorrhage  from  erosion  of  large 
arterial  trunks,  and  perforation  are  common.  Carcinomatous  changes  are 
very  rare. 

Duodenal  ulcers  are  usually  solitary;  exceptionally  there  are  two  or 
more  which  present  the  appearance  of  being  of  diflierent  ages. 

(b)  Peptic  Ulcer  of  the  Jejunum.  —  This  condition  occurs  after  gastro- 
jejunostomy, the  common  site  being  near  the  point  of  attachment  to  the 
stomach.  The  causes  are  the  same  as  those  which  lead  to  duodenal  peptic 
ulcer.  Hyperacidity  plays  an  important  role.  Perforation  may  occur 
with  circumscribed  or  general  peritonitis. 

Symptoms. — In  both  its  general  and  local  symptoms  duodenal  ulcer 
presents  points  of  resemblance  to  gastric  ulcer.  Pain  is  less  common  in  duo- 
denal ulcer,  and  is  apt  to  be  late,  occurring  three  to  five  hours  after  eating. 
It  is  referred  to  the  right  hypoehondrium.  Vomiting  and  dyspeptic  symp- 
toms are  less  frequent.  Hgematemesis  may  never  occur,  the  blood  being 
passed  entirely  by  the  bowel.  Such  hemorrhages  and  the  resultant  angemia 
may  be  the  only  symptoms  at  first  of  deep  ulceration.  There  may  be 
an  acutely  localized  painful  area  as  in  gastric  ulcer.  The  test-meal  shows 
nothing  more  than  in  gastric  ulcer.  Occult  blood  may  be  present  in  the 
duodenal  contents  removed  by  the  method  of  Rehfuss. 

Diagnosis. — Sudden  hemorrhage  from  the  bowel  (tarry  stools)  or 
persistent  evidence  of  blood  in  the  stools  by  chemical  test  (occult  blood), 
rapid  or  slowly  progressive  anemia,  pain  in  the  right  hypochondrimn, 
occurring  some  hours  after  eating,  justify  the  suspicion  of  duodenal  ulcer. 
The  anamnesis  is  important.  Chronic  recurring  pain  referred  to  the  right 
hypoehondrium,  coming  on  several  hours  after  eating,  tarry  stools,  and 
progressive  anaemia  in  the  absence  of  haematemesis  are  suggestive.  The 
diagnosis  may  be  confirmed  by  rontgenography. 

Differential  Diagnosis. — Gastric  hyperacidity  with  pyloric  spasm 
and  gastralgia  are  to  be  considered.  The  occurrence  of  hemorrhage, 
gross  or  occult,  ansemia,  and  the  subsequent  changes  due  to  narrowing  of 
the  duodenum  are  important.  In  gall-stone  disease,  jaundice,  the  absence  of 
blood  in  the  fgeces,  and  the  paroxysmal  character  of  the  pain  are  suggestive. 
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Ilemofi-haL'i'  iiiid  pcr-lDriilinn  jirt-  coimiiuii  causes  of  dcatli.  Hacli  of 
tlii'se  aci'idt'uts  presents  cliaraetei'ist  ie  syiiiptoiiis  ol'  llie  ^Tealest  eliai'aetcr, 
"Nvhieli  do  not  ditVer  in  essential  partieulai's  from  int<'nial  lioniori-luif^e  and 
perforation  due  to  other  causes.  Life  can  only  he  saved  by  prompt  surgical 
proeedure  and  no  timo  slionld  1)0  lost  in  a  useless  attempt  to  make  a 
diai^nosis. 

(c)  Duodenal  Ulceration  Following  Extensive  Burns  of  the  Skin. — This 
form  of  intestinal  uleei-ation  occurs  in  about  (i  per  cent,  of  all  fatal  burns. 
The  ulcers  may  be  sinjjle  or  multiple,  but  rarely  exceed  six  in  number. 
The  usual  site  is  in  the  horizontal  portion  of  the  duodenum.  They  are 
long,  narrow,  and  irregular  in  outline  and  commonly  superficial.  They 
have  been  found  as  early  as  the  second  day  and  as  late  as  the  third  week, 
but  most  frequently  al)out  the  end  of  the  first  week.  They  are  more  com- 
mon in  burns  of  the  trunk  than  of  the  limbs,  and  in  females  than  males. 

Various  hypotheses  have  been  advanced  to  explain  the  restriction  of 
this  form  of  ulceration  to  the  duodenum.  Hunter  assumes  that,  as  a  result 
of  the  impainnent  of  function  of  the  skin,  toxic  substances  capable  of 
causing  ulceration  of  the  duodenal  mucous  membrane  are  excreted  with 
the  bile.  Embolism  of  the  duodenal  arteries  and  destruction  of  the  anti- 
ferments  in  the  mucous  cells,  with  impairment  of  resistance  to  the  digestive 
power  of  the  gastric  juice,  are  other  explanations. 

2.  Ulceration  Peculiar  to  the  Large  Intestine. — (a)  Stercoral  ulcera- 
tion of  the  sigmoid  flexure  or  colon,  due  to  pressure  of  impacted  fasces, 
(b)   Dysenteric  ulceration. 

3.  Ulcerative  Conditions  Occurring  in  Both  Small  and  Large  Intes- 
tines include  tuberculous,  malignant,  syphilitic,  thrombotic,  embolic, 
and  simple  follicular  ulceration. 

The  ulceration  of  enteric  fever  is  fully  considered  in  the  section  on 
the  Infectious  Diseases. 

Etiology. — Predisposing  Influences. — Any  exhausting  condition  and 
old  age  favor  the  development  of  simple  ulceration.  Tuberculous  or 
malignant  ulceration  may  be  primary  or  secondary. 

Exciting  Cause. — Pressure  of  the  impacted  fa?ces  is  the  exciting 
cause  in  stercoral  ulcer.  The  swallowing  of  tubercle  bacilli  in  the  sputum 
or  food  is  the  cause  of  primary  tul^erculous  ulceration.  The  local  deter- 
mining cause  of  syphilitic,  malignant,  and  many  thrombotic  ulcerations 
is  unknown.  Embolic  ulceration  follows  the  blocking  of  arterial  twigs 
in  the  intestinal  wall.  The  exciting  cause  of  simple  follicular  ulceration 
is  often  an  acute  toxic  enterocolitis,  an  unchecked  diarrhoea,  or  persistent 
gastro-intestinal  abuse.  Syphilitic  and  tuberculous  ulceration  are  con- 
sidered in  the  section  on  the  diagnosis  of  the  specific  infectious  diseases. 

Symptoms. — General  s.^nnptoms  are  wasting,  antemia,  thirst,  and, 
in  tuberculous  and  syphilitic  ulceration,  slight  fever.  Subnormal  tempera- 
ture is  more  frequent.  The  sjTnptoms  of  an  associated  neoplasm  or  obstruc- 
tion are  to  be  considered. 

A  prominent  symptom  is  persistent  diarrhoea,  usually  painless  if  the 
ulceration  is  in  the  small  intestine,  attended  with  pain  and  tenesmus  Avhen 
it  involves  the  large  bowel.  Abdominal  tenderness  is  generally  present. 
IMucus,  pus,  and  visible  blood  may  be  present  in  large  quantities  when 
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the  affection  is  in  the  colon.  Thin  watery  movements  are  suggestive  of 
small  intestinal  ulceration.  Occult  blood  and  excess  of  undigested  food 
are  usually  demonstrable  in  the  stools.  Normal  digestion  of  food  sub- 
stances may  be  but  little  interfered  with  even  when  the  process  is  in  the 
small  bowel,  and  the  examination  of  the  fasces  may  fail  to  show  excess  of 
food  remnants.     Ulceration  in  the  ileum  may  be  unattended  by  diarrhoea. 

Physical  Signs.  — •  A  scaphoid  abdomen,  palpable  thickening  of  the 
transverse  colon,  visible  peristalsis,  tenderness  or  pain  on  pressure,  particu- 
larly along  the  course  of  the  large  bowel,  in  some  cases  complete  absence  of 
tympany  may  be  observed.  The  physical  signs  of  a  neoplasm  may  coexist. 
Direct  inspection  of  the  sigmoid  and  descending  colon  may  show  the  ulcer- 
ating area  and  is  often  the  only  positive  proof  of  the  existence  of  colonic 
ulcer. 

Diagnosis. — Direct. — No  combination  of  symptoms  is  conclusive 
evidence  of  ulceration.  Detection  by  means  of  the  Kelly  tubes  is  of  course 
final.  The  distinction  of  the  various  forms  of  ulceration  may  be  impossible 
without  direct  inspection  of  the  ulcerated  area.  Clinically  the  course  of 
stercoral  and  follicular  ulcers  is  usually  favorable  after  the  removal  of  the 
cause ;  that  of  malignant  and  tuberculous  ulceration  unfavorable.  Ster- 
coral ulcers  are  large,  few  in  number  or  single,  clean  cut,  show  little  or  no 
induration  or  inflammatory  reaction.  Follicular  ulcerations  are  apt  to  be 
numerous,  small,  and  distinctly  outlined.  Considerable  inflammation  of 
surrounding  tissue  is  usually  present.  Malignant  ulceration  is  usually 
attended  by  considerable  infiltration  of  adjacent  tissues.  Scrapings  from 
the  surface  may  show  characteristic  microscopical  findings.  Tuberculous 
ulceration  of  the  lower  bowel  is  unusual.  The  tuberculous  ulcer  is  dis- 
tinctly marked ;  tubercles  may  be  seen.  Scrapings  may  show  tubercle 
bacilli,  giant  cells,  or  characteristic  microscopical  tubercles.  Amoebae  coli 
are  present  in  the  faeces  in  the  ulceration  of  amoebic  dysentery. 

Differential. — Acute  and  Chronic  Intestinal  Catarrh. — The  persist- 
ence of  the  symptoms,  the  more  marked  wasting,  anaemia,  and  cachexia 
suggest  ulceration.  Direct  examination  by  means  of  specula  affords,  in 
many  cases,  the  only  sure  means  of  differentiation.  The  presence  of 
small  tissue  fragments  in  the  fgeces  is  evidence  of  ulceration.  Occult 
blood  may  be  present  in  both  conditions.  The  Intestinal  Neuroses.— The 
more  serious  general  symptoms,  the  presence  of  blood,  mucus,  and  pus, 
and  direct  examination  of  the  bowel  are  of  diagnostic  value. 

Prognosis.  —  The  outlook  is  usually  favorable  in  stercoral  and  follic- 
ular ulceration.  The  course  of  malignant  and  tubercular  disease  of  the 
bowel  is  usually  uninfluenced  by  teatment.  The  prognosis  in  syphilitic, 
thrombotic,  and  embolic  ulcerations  is  uncertain.  The  majority  of  such 
conditions  are  only  recognized  post  mortem. 

iv.  Intestinal  Stenosis  and  Obstruction. 

Narrowing  and  occlusion  of  the  lumen  of  the  intestine  due  to  a  variety 
of  causes,  and  occurring  anywhere  in  the  course  of  the  bowel  from  the 
pylorus  to  the  rectum. 
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1.  Stenosis  or  Incomplete  Obstruction.  Etiology.  I'ukdispo.sing 
Influences. —  Previous  acute  influinmatory  condition.s  mid  malignant 
disease  are  the  most  important.  Women,  for  obvious  reasons,  are  espe- 
cially predisposed  to  intestinal  stenosis;  their  greater  liability  to  enterop- 
tosis  also  increases  their  liability  to  stenosis  from  the  kird<ing  or  twisting 
of  misplaced  intestines. 

ExciTiNt;  Causes. — The  direct  causes  are  many  and  may  be 
enumerated  ac(u)rding  to  the  location  of  the  narrowing.  In  the  small 
intestine  the  cicatrices  of  duotlenal  ulcers,  gall-bladder  and  common  bile- 
duct  disea.se,  diseases  of  the  head  of  the  pancreas,  cancer  of  the  duodenum, 
jejunum,  or  ileum,  omental  and  peritoneal  adhesions,  and  accidents,  as 
hernia,  adhesions  or  compression  caused  by  new  growths,  and  involvement 
of  the  gut  in  inflammatory  diseases  of  the  appendix  or  pelvic  organs  are 
the  most  common  causes.  In  the  large  intestine  peritt)neal  and  appen^ 
dicular  adhesion,  adhesions  to  the  gall-bladder,  adhesions  to  and  com- 
pression by  pelvic  tumors  are  common  causes  of  stenosis.  Cicatricial 
narrowing  following  dysenteric  and  stercoraceous  ulceration  is  an  occa- 
sional cause.  Tuberculous  ulceration  of  the  large  bowel  is  less  often  followed 
by  stenosis,  while  syphilis  of  the  rectum,  with  ulceration  and  resulting 
narrowing,  is  a  frequent  cause.  Cancerous  invasion  of  the  rectum  and  sig- 
moid flexure  is  one  of  the  most  common  causes  of  intestinal  stenosis. 

Symptoms. — General. — General  symptoms  in  intestinal  stenosis  may 
depend  upon  the  cause  more  than  upon  the  narrowing  of  the  bowel. 
Ansemia,  wasting,  and  loss  of  appetite  occur  early  in  cancerous  stricture 
and  in  tuberculous  and  syphilitic  disease,  whether  the  stenosis  is  of  extreme 
grade  or  not.  In  the  mechanical  stenosis  due  to  pressure  and  adhesions, 
unless  they  are  near  enough  to  the  stomach  to  cause  early  dilatation 
and  vomiting,  wasting  may  not  occur  and  anaemia  may  be  long  absent. 
Mental  and  physical  depression  are  usually  marked  in  persistent  stenosis. 
Thirst  is  a  common  symptom;    oliguria  occurs. 

Local  Symptoms. — ^The  situation  is  important.  The  fluid  contents 
of  the  upper  bowel  may  be  easily  forced  through  an  opening  which  would 
be  occluded  or  readily  obstructed  by  the  solid  faeces  of  the  lower  bowel. 
Stenosis  above  the  ileum  sooner  or  later  produces  a  dilatation  of  the 
stomach  with  marked  local  gastric  symptoms.  Stenosis  in  the  colon  is 
likely  to  be  attended  by  constipation,  a  symptom  not  common  in  narrow- 
ing at  a  higher  level.  Finally,  tenesmus  and  intensel}'  painful  muscular 
contractions  are  limited  to  stenoses  of  the  large  bowel. 

Stenosis  of  the  Duodenum  and  Jejunum. — Distention  after  eating, 
eructations,  gradually  increasing  and  persistent  nausea,  and  finally  vomit- 
ing are  common  local  symptoms.  Persistent  biliary  vomiting  suggests 
stenosis  below  the  papilla  of  \'ater,  while  symptoms  of  disturbed  hepatic 
and  pancreatic  function  occur  when  the  common  and  pancreatic  ducts 
are  involved  in  the  lesion  causing  obstruction.  Painful  contractions  of 
the  intestine  are  not  usual  in  stenosis  of  the  upper  parts  of  the  small  intes- 
tine. The  vomitus  is  that  of  gastric  dilatation;  it  is  not  fecal.  Bile  is 
present  under  the  conditions  just  mentioned.  Pancreatic  ferments  may 
be  recognized.  Blood  tests  may  be  positive  if  ulceration  exists.  The 
faeces  are  not  distinctive.     Associated  occlusion  of  the  bile  and  pancreatic 
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ducts  may  show  unabsorbed  fat  and  undigested  proteids,  and  carbohy- 
drates in  excess.    Blood  tests  will  be  positive  if  there  is  ulceration. 

Stenosis  of  the  Ileum. — Distention  following  the  intake  of  food  is  less 
common.  The  stomach  is  not  usually  dilated.  Nausea  and  vomiting 
of  gastric  and  intestinal  contents  occur,  but  not  continuously.  Stenosis 
situated  low  in  the  ileum  may  be  associated  with  a  shghtly  fecal  smelling 
vomitus.  Painful  contractions  of  the  bowel  do  not  often  occur,  but  in 
some  cases  persistent  crampy  pain  with  moderate  distention  is  the  only 
symptom.  Many  ileal  stenoses  never  reveal  themselves  till  a  sudden 
occlusion  produces   an   acute   obstruction. 

Stenosis  of  the  Large  Bowel. — Distention  of  extreme  degree  may  be 
present,  particularly  if  the  stenosis  is  very  low.  Constipation  is  the  rule, 
or  constipation  alternating  with  diarrhoea.  Vomiting  occurs  occasionally, 
but  is  only  fecal  when  it  has  persisted  for  some  hours  and  acute  obstruc- 
tive symptoms  have  supervened.  Tenesmus  and  painful  muscular  con- 
tractions of  a  periodic  type  are  characteristic  of  lower  bowel  stenosis. 
With  ulceration  blood  is  present  in  the  faeces.  There  is,  however,  no 
characteristic  stool  in  stenosis  of  the  lower  bowel. 

Physical  Signs. — Inspection. — The  existence  of  ansemia  and  cachexia, 
and  wasting  are  to  be  noted.  Marked  distention  is  often  apparent 
in  stenosis  of  the  large  bowel.  Stenosis  of  the  small  bowel  is  less  apt 
to  give  rise  to  extreme  distention.  A  distended  stomach  may  be 
apparent  in  cases  of  duodenal  stenosis.  Inspection  frequently  shows  a 
tense  intestinal  tube  (intestinal  rigidity)  or  several,  one  above  the  other 
(ladder  pattern),  and  these  rigid  distended  parts  may  further  show 
energetic  peristaltic  movements  running  up  to  and  ending  in  the  obstruc- 
tion and  sometimes  bringing  a  stenosing  tumor  into  view.  The  colon  or 
its  sigmoid  flexure  may  be  clearly  outhned.  The  latter  may  occupy  the 
whole  abdomen.  Inspection  may  also  reveal  tumors,  a  protruding  hernia, 
fulness  in  the  hernial  tracts,  and  the  scars  of  abdominal  operations  which 
suggest  adhesions  or  constricting  bands.  Palpation. — ^The  rigidity  of 
an  intestinal  tube  above  a  stenosis  is  easily  appreciated.  Peristalsis  with 
muscular  hypertrophy  and  a  stenosing  tumor  of  the  bowel  may  be  felt. 
Abdominal  tumor,  hernia,  adherent  scars,  and  the  like  can  be  readily 
examined.  Percussion  is  of  hmited  value.  Auscultation,  beyond 
allowing  us  to  hear  fluids  trickhng  through  an  aperture  and  to  conclude 
that  it  is  still  patent,  does  not  afford  any  aid  in  diagnosis. 

Inflation  of  the  stomach  in  the  endeavor  to  determine  duodenal  steno- 
sis giv6s  no  clear  result.  Inflation  of  the  large  bowel  may,  in  thin  subjects, 
reveal  a  stenosis  in  the  upper  part  of  the  sigmoid  flexure.  Stenosis  of  the 
descending  colon  or  transverse  colon  may  become  evident,  but  as  a  general 
rule  the  natural  distention  above  the  stenosis  is  more  distinctive.  Rectal 
EXAMINATION  in  intestinal  stenosis  may  reveal  the  occluding  mass  of  a  pel- 
vic tumor,  narrowing  of  the  anus  and  lower  rectum  due  to  stricture,  or 
the  rough,  hardened,  ulcerating  edges  of  a  mahgnant  growth.  Vaginal 
EXAMINATION  may  at  times  reveal  palpable  tumors  or  stenosing  condi- 
tions in  the  pelvis  or  adjoining  intestines.  Proctoscopic  and  sigmoido- 
scoPic  EXAMINATION  wiU  show  the  presence  of  stenosing  conditions, 
cicatrizing  ulcers,  syphihtic  or  fibroid  stricture,  or  the  narrowing  of  the 
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inti'stiiiiil  fiihf  from  outside  piTssiii-c.  'I'lic  X-uavs  alter  barium  injec- 
tion or  iniit'stion  iiuiy  yield  important  diajjnostic  facts.  A  well-outlined 
.sii,'moid  or  colon  may  show  aeute  kinkinj;,  a  tumor,  or  const rietion  prevent- 
ing: the  passai,^'  of  the  barium  beyond  a  certain  point  even  after  many  liours. 
Kqually  accurate  infoiiiiation  may  be  ol)lained  in  stenosis  of  the  small 
intestine. 

Diag:nosis.  — DiiiiccT. — Distention,  abdominal  pain,  cramp-colic,  tenes- 
mus, ci>nstipation,  or  altcrnatin<!;  diarrluea  suggest  stent)sis  of  the  large 
bowel.  Persistent  gastric  syniptoms  and  gastrectasis,  recurrent  vomiting 
with  no  evidence  of  pyloric  tumor  or  pyloric  obstruction,  and  continuous 
biliary  vomiting  direct  attention  to  the  small  bowel  as  the  seat  of  trouble. 
The  recognition  of  an  intestinal  tumor,  the  appearance  of  inte.stinal  rigidity, 
intestinal  jiatterns,  visible  peristalsis,  and  visible  and  palpable  muscular 
hypertrophy  make  the  diagnosis  sure.  Fecal  vomiting,  which  usually 
indicates  that  the  condition  has  passed  from  stenosis  to  complete 
obstruction,  localizes  the  obstruction  a  very  short  distance  either  above 
or  below'  the  ileocecal  valve. 

Differential. — Xervoiis  Dyspepsia,  Nervo^is  Flatulence  and  Vomiting, 
Enteralgia. — Gastric  dilatation  as  seen  in  duodenal  stenosis,  intestinal 
rigidity,  intestinal  patterns,  and  visible  and  palpable  intestinal  peristalsis 
do  not  occur  in  the  neuroses.  Vomiting  in  the  neuroses  is  easy, 
is  apt  to  occur  immediately  after  eating,  and  the  vomitus  is  usually 
undigested,  odorless  food.  General  symptoms  with  the  exception  of  wast- 
ing are  less  marked.  Lead  Colic. — The  diagnosis  may  be  impossible,  since 
temporary  stenosis  undoubtedly  takes  place  during  the  spasmodic  con- 
traction. Marked  anaemia,  with  the  early  symptoms  of  intestinal  disorder, 
and  a  blue  line  on  the  gums  may  be  the  only  distinguishing  features. 
Persistent  Vomiting  of  Alcoholism,  Locomotor  Ataxia,  Gastroxynsis. — In  these 
conditions  the  general  symptoms  are  practically  absent.  The  history  is 
different,  and  in  tabes  characteristic  ocular  and  nervous  phenomena  are 
present.  The  vomitus  in  these  conditions  consists  of  mucus  and  a  watery 
gastric  secretion,  and  never  contains  food  remnants  or  has  a  fecal  odor,  no 
matter  how  persistent  and  profuse  it  may  be.  Distention  of  the  Intes- 
tines (Paretic  Distention)  of  Acute  Fever;  Idiopathic  Dilatation  of  the  Colon. 
— In  these  conditions  stenosis,  pain,  colic,  complete  constipation,  and 
vomiting  are  absent,  though  faint  visible  peristaltic  and  intestinal  pat- 
terns may  sometimes  be  seen.  Obstruction  hypertrophy  and  palpable 
muscular  contraction  do  not  occur. 

Prognosis. — The  prognosis  depends  upon  the  cause  of  the  stenosis. 
Cancerous  stenosis,  unless  a  diagnosis  has  been  made  in  time  to  allow 
resection,  is  fatal.  Any  simple  stenosis  may  terminate  suddenly  in  a  fatal 
obstruction,  but  the  majority  can  be  relieved  by  operation. 

2,  Complete  Obstruction. — Many  chronic  stenoses  end  in  acute 
obstruction.  Various  accidents,  strangulation,  twistings  of  the  bowel, 
volvulus,  etc.,  produce  the  same  results — complete  occlusion  of  the 
bowel,  the  retention  of  flatus  and  intestinal  contents,  and  the  sudden 
development  of  serious  symptoms. 

Etiology. — Predisposixg  Causes. — Chronic  Stenosis. — Bands  of  adhe- 
sion and  open  hernial  canals  constitute  predisposing  factors. 
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Exciting  Causes. — Excesses  at  table  or  accumulation  of  the  residua 
of  coarse  food  or  of  other  material  may  suddenly  block  the  narrowed  gut. 
Twisting  of  the  bowel,  various  hernial  accidents,  and  intussusception 
are  immediate  causes.  The  settling  of  a  large  pelvic  tumor  is  a  not 
uncommon  direct  cause  of  acute  obstruction.  Foreign  bodies,  gall-stones, 
accumulation  of  parasites,  and  impaction  of  faeces  are  also  direct  causes. 
Almost  any  acute  abdominal  inflammation  may  give  rise  to  acute 
obstruction. 

Symptoms. — The  general  symptoms  are  marked  and  severe.  In  simple 
stenosis,  so  long  as  a  narrowed  opening  remains  patent,  general  symp- 
toms may  be  absent.  Large  collections  of  fecal  material  may  accumulate 
without  causing  marked  discomfort,  but  the  moment  the  obstruction 
becomes  complete  serious  symptoms  supervene.  Rise  in  the  pulse- 
rate,  increased  vascular  tension,  slight  elevation  of  temperature  followed 
by  the  signs  of  prostration  and  collapse,  pallor,  sweating,  facies  abdom- 
inalis,  thready  pulse,  and  shallow  respiration  constitute  a  symptom-com- 
plex at  once  alarming  and  significant.  Thirst  and  oliguria  are  constant. 
Intense  grinding  pain,  eructations,  nausea,  and  persistent  vomiting,  at  first  of 
gastric  Juice,  later  of  gastric  fluid  commingled  with  bile  or  intestinal  con- 
tents and  bile,  and,  when  the  obstruction  is  below  the  ileocsecal  valve,  of 
distinctly  fecal  material,  speedily  occur.  The  vomitus  in  obstruction  of  the 
lower  ileum  may  have  a  faintly  fecal  odor.  Distention  is  a  constant  phe- 
nomenon and  is  more  marked  the  lower  the  obstruction.  Volvulus  and 
intussusception  may  be  accompanied  by  the  passage  of  blood,  and  in  sigmoid 
obstruction  tenesmus  with  bloody  mucous  discharges  occur.  Neither  faeces 
nor  flatus  are  passed  per  rectum.  In  unrelieved  cases  peritonitis  rapidly 
develops  with  intestinal  paresis,  generalized  pain,  and  marked  meteorism. 

Diagnosis.  —  Direct.  —  Grave  general  symptoms,  abdominal  pain 
with  intense  exacerbations,  tenesmus,  nausea,  eructations,  persistent 
vomiting  eventually  becoming  of  a  fecal  character,  absolute  failure  to 
pass  flatus  and  faeces,  distention,  intestinal  patterns,  rigidity,  and  tumefac- 
tion of  the  intestine  as  the  contraction  reaches  the  obstruction  are  the 
main  diagnostic  features.  Changes  in  the  urine  such  as  the  appearance  of 
excess  of  sulphates  (indican)  are  not  diagnostic.  Leucocytosis  is  not 
constant  and  therefore  not  an  important  diagnostic  feature. 

Differential. — There  are  but  few  conditions  which  simulate  acute 
obstruction.  Thrombosis  of  the  mesenteric  vessels,  acute  pancreatitis,  and 
acute  enteritis  with  relaxation  of  the  intestinal  coils,  pain,  and  vomiting, 
may  be  mentioned.  The  absence  of  intestinal  patterns,  rigidity,  and  visible 
and  palpable  peristalsis  are  of  value  in  differentiating  these  conditions 
from  acute  obstruction  in  cases  seen  prior  to  the  development  of  peri- 
tonitis and  paralytic  distention.  Acute  appendicitis  with  peritonitis  may 
closely  resemble  acute  obstruction.  A  history  of  attacks  of  pain  in  the 
region  of  the  appendix  is  often  obtained.  The  diagnosis  may  be  difficult. 
Spontaneous  relief  is  rare.  Early  surgical  intervention  is  imperative. 
In  neglected  cases  death  ensues  in  the  course  of  three  to  six  days. 

Obstruction  of  the  large  bowel  from  accumulation  of  hardened  faeces 
is  rarely  complete.  Fecal  obstruction  can  be  differentiated  from  stenosis 
due  to  other  causes  by  the  recognition  of   the  accumulated  masses,  the 
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comparative  mildness  of  the  fjeneral  and  local  symptoms,  the  absence  of 
marked  visible  and  palpable  intestinal  pei-istalsis,  ;ind  tlic  relief  alTorded 
by  jndicions  thei-ajjeutic  measures. 

In  the  invest  illation  of  a  case  of  acute  intestinal  obstruction  the  object 
is  to  deterinine  llic  nature  and  cause  of  the  stoppau-e  and  its  location. 

The  obsti-uctidii  may  b(>  due  to  mechanical  causes,  as  collections  of 
scybala,  entt-roliths,  masses  of  intestinal  worms,  lar^'e  biliary  calculi,  forei<,Mi 
bodies  that  luive  been  swallowed,  new  growths  in  the  intestinal  walls,  con- 
ti-actiu":  cicati'ices  followinef  ulceration  or  surjrical  operations,  or  the  pressure 
of  tumors.  Under  these  circumstances  the  i)rinuiry  fault  is  not  in  the  wall 
of  the  gnt  and  the  condition  is  described  as  simple  occlusion. 

When  the  obstruction  arises  in  consequence  of  an  injury  to  a  sesTnent 
of  the  intestine  and  its  mesentery  by  which  they  are  deprived  of  their 
blood  supply,  the  condition  is  known  as  strangulation.  This  may  occur 
in  incarceration  of  external  or  internal  hernia?,  vohiilus,  intussusception 
or  from  the  action  of  bands  or  adhesions  following  previous  abdominal  opera- 
tions in  consequence  of  changes  in  the  contents  of  the  gut,  or  unusual 
peristaltic  movements. 

Strangulation  is  rapidly  followed  by  necrosis. 

In  many  cases  the  location  may  be  determined  by  a  physical  examina- 
tion, or  rontgenography,  but  frequently  prompt  surgical  operation  is  im- 
perative. In  every  case  of  acute  obstruction,  a  surgeon  should  be  at  once 
called  to  watch  the  course  of  the  s-nnptoms  and  food ;  opiates  and  especially 
purgatives  must  be  withheld  pending  the  decision  as  to  the  proper  course 
of  treatment.  ^ 

Forms  of  acute  obstruction  not  directly  caused  by  mechanical  condi- 
tions are  known  as  paralytic.  They  most  frequently  ari.se  in  consequence 
of  acute  inllammation  of  the  peritoneum  following  perforating  ulcers,  the 
rupture  of  cysts  or  abscesses,  traumatism,  or  abdominal  operations.  Not 
rarely  they  are  toxic  in  origin,  occurring  in  the  course  of  severe  infections,  as 
enteric  fever,  variola  or  pneumonia  or  they  may  occur  in  sepsis  or  unemia. 
Exceptionally  this  form  of  acute;  intestinal  obstruction  appears  to  be  reflex 
as  when  it  suddenly  develops  during  an  attack  of  biliary  or  renal  colic 
or  in  injury'  to  or  inflammation  of  a  testicle.  The  obstruction  is  not  due 
to  obturation  but  to  loss  of  the  peristaltic  function  of  the  bowel.  There  is 
enormous  tympanitic  distension  of  the  abdomen,  silence  on  auscultation, 
no  great  tenderness,  and  nearly  complete  absence  of  recurrent  spasmodic 
pains. 

V.  Dilatation  of  the  Intestines— Idiopathic  Dilatation  of 

the  Colon. 

Definition.—  Chronic  dilatation  of  the  colon  and  sig-moid  flexure,  not 
due  to  stricture  or  accumulation  of  fa-ces. 

Etiology. — Predisposing  causes  are  unknown.  A  history  of  chronic 
constipation  is  usually  obtained.     The  condition  usually  occurs  in  quite 
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yoiing  persons  and  children.  The  pseudoeyesis  of  middle-aged  women 
depends  largely  upon  dilatation  of  the  colon  and  sigmoid  flexure. 

Exciting  Causes. — Fecal  accumulation  plus  paretic  distention  of  the 
bowel  occurring  repeatedly  produces  the  condition.  Spasmodic  contraction 
of  the  rectum  must  coexist.  Idiopathic  dilatation  due  to  structural 
abnormalities  is  a  probable  cause. 

Symptoms. — The  general  health  may  be  but  little  affected.  Acute 
symptoms  rarely  occur.  Extreme  distention  gives  rise  to  respiratory  and 
cardiac  oppression.  Constipation  is  the-  rule,  but  diarrhoea  occurs.  The 
most  prominent  symptom  is  distention.  Pain,  colic,  and  obstructive 
symptoms  are  absent.  The  distress  that  accompanies  distention  of  the 
small  intestine  is  not  observed  in  idiopathic  dilatation  of  the  colon.  Enor- 
mous distention  of  the  abdomen,  thinning  of  the  abdominal  walls,  the 
presence  of  Imem  atropic^e,  and  glazing  of  the  skin  are  seen.  With 
marked  wasting  of  the  abdominal  walls  the  outline  of  the  sigmoid  flexure 
rising  from  the  pelvis  and  reaching  to  the  costal  margin,  or  the  outline 
of  the  colon,  can  be  made  out.  Peristalsis  is  not  pronounced.  Palpation 
shows  the  distention  to  be  gaseous.  No  resistance  or  solidity  is  felt;  no 
fluctuation  wave  obtained.  Percussion  gives  a  marked  tympany  every- 
where, even  in  the  loins  up  to  the  base  of  the  lungs  behind,  and  often 
shows  an  obliteration  of  the  liver  dulness  in  front.  The  passage  of  a  soft 
rubber  tube  into  the  sigmoid  flexure  relieves  distention  by  allowing  the 
exit  of  air  and  shows  what  part  of  the  bowel  is  affected.  Reinflation 
through  the  tube  produces  a  gradual  ballooning  and  outlining  of  the  sig- 
moid or  colon.  Examination  by  means  of  the  speculum  shows  merely  the 
relaxed  condition  of  the  colon  when  the  air  is  expelled. 

Diagnosis. — ^Direct. — The  absence  of  serious  local  and  general  symp- 
toms, constipation,  extreme  chronic  distention  with  outlining  of  the  sigmoid 
or  parts  of  the  colon,  the  disappearance  of  distention  on  passing  the  rectal 
tube,  and  the  results  of  inflation  are  characteristic. 

Differential. — The  general  s'ymptoms  and  the  relief  of  the  disten- 
tion by  the  tube  differentiate  dilatation  of  the  colon  from  gastrectasis. 
The  shape  and  position  of  the  stomach  axe  radically  different.  Distention 
of  the  Small  Intestine  due  to  Obstruction  or  Paretic  Conditions  of  the  Mus- 
culature.— The  general  symptoms  of  disease  of  the  small  intestine  are  more 
marked.  Intestinal  patterns  are  smaller  and  more  numerous ;  peristalsis 
(save  in  paretic  distention)  may  be  seen.  Distention  of  the  Large  Bowel 
due  to  Stricture,  Malignant  Groivth,  etc. — The  distention  due  to  obstruction 
is  associated  with  signs  of  associated  muscular  hypertrophy.  Visible  or 
palpable  active  peristalsis,  pain,  and  colic  are  common.  G-eneral  symp- 
toms rapidly  develop.  The  obstruction  can  often  be  recognized  by  the 
speculum  or  examining  finger,  or  upon  palpation  through  the  abdominal 
wall.  Fluid  Accumidations. — Bulging  of  the  flanks,  movable  dulness  on 
turning,  fluctuation  wave,  flatness  on  percussion  readily  distinguish  fluid 
accumulation  from  gaseous  distention. 

Prognosis. — The  disease  in  itself  is  rarely  fatal.  In  the  idiopathic 
eases  death  commonly  occurs  early  in  life.     General  treatment  has  little 
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t'tlV'i't.     ]\eiiu)val  ol'  tlu'  ilistciKh'd  sect  ions  of  tlic  colon  and  sij,'nioi(l  flexure 
has  been  praetised. 

In  ditVuse  tlilatation  of  tlic  i-tdon  there  is  a  tencK-ncy  to  fecal  accumu- 
lation with  tnmhlesonie  constipation.  Fermentative  processes  occur  and 
I'l'sult  in  an  al)sorption  of  toxic  substances — intestinal  antointosicution. 
rpon  theoretical  considerations  many  constitutional  symptoms  have  been 
attributed  to  this  form  of  toxaemia.  Among  them  are  headache,  lassitude, 
sallowness.  biliousness,  loss  of  flesh,  nervousness,  neiirasthenic  and  psychas- 
thenic symptoms.  Lane  made  a  study  of  the  subject  ( litlO-lDl^j  and 
described  a  vaiiety  of  deformities  in  addition  to  colonic  dilatation,  as  Lane's 
kinks,  etc.,  which  interfere  with  intestinal  drainage.  He  devised  a  number 
of  operations  for  the  relief  of  these  conditions,  release  of  kinks,  forms  of 
intestinal  anastomosis.  extirpatii>n  of  the  colon,  and  so  on.  Remarkable 
results  were  attributed  to  this  work  for  a  time.  But  the  enthusiasm  it 
aroused  shortly  subsided  and  the  whole  subject  has  taken  its  proper  place 
among  surgical  procedures. 

vi.  Diverticulitis. 

Definition.  —  Inflammation  of  intestinal  diverticula.  Clinically  the 
diverticula  of  the  descending  colon  and  sigmoid  are  involved. 

Etiology.  —  Predisposing  Influences. — Age  plays  an  important  part, 
since  diverticula  are  infrequent  in  young  persons  and  do  not  form  con- 
spicuous alterations  in  the  walls  of  the  gut  until  about  the  fiftieth  year 
or  later.  They  develop  in  fat  persons  or  those  who  have  been  fat.  Males 
are  much  more  frequently  the  subjects  of  diver1:iculitis  than  females.  The 
internal  pressure  upon  the  wall  of  the  colon  in  habitual  constipation  and 
flatulent  distension  are  contributory  causes  in  the  formation  of  diverticula 
and  their  distension  with  fecal  matter.  Their  common  position  is  close  to 
the  attachment  of  the  mesocolon. 

The  Exciting  Cause. — The  inflammation  is  the  result  of  bacterial 
infection  and  may  be  acute  or  chronic.  The  acute  form  may  be  catarrhal 
or  suppurative  with  or  without  abscess  formation.  The  chronic  form  is 
connnonly  proliferative  and  adhesive. 

Symptoms. — Pain,  tenderness,  constipation,  muscular  rigidity  and  a 
palpable  tumor  in  the  left  iliac  fossa  are  present.  Abscess  formation  may 
occur  with  obscure  fluctuation.  Perforative  peritonitis  may  result.  The 
condition  in  acute  cases  closely  resembles  appendicitis  except  that  it  is 
upon  left  side.  Fever,  and  a  polymorphonuclear  leucocytosis  may  be  present. 
The  occurrence  of  chills  suggests  suppuration.  In  the  chronic  forms  a 
tumor  nuiss  may  simulate  carcinoma. 

Diagnosis. — Direct. — This  depends,  in  the  acute  cases,  upon  the  con- 
currence of  the  above  clinical  manifestations  in  a  person  above  forty  years 
of  age,  especially  if,  in  the  anamnesis,  constipation  is  prominent.  In  the 
chronic  cases  the  rontgenological  examination  is  conclusive,  the  barium 
remaining  in  the  diverticula  after  it  has  disappeared  from  the  colon. 

Differential. — There  may  be  difficulty  in  dift'erentiating  the  acute 
form  from  a  left-sided  appendicitis.    The  focus  of  tenderness  in  the  latter  is 
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not  so  deep  in  the  iliac  fossa ;  vomiting  is  more  apt  to  occur ;  a  rectal  examina- 
tion should  be  made.  Specific  lesions  of  the  colon  due  to  tuberculosis, 
syphilis,  actinomycosis,  and  dysenteiy  yield  characteristic  diagnostic 
phenomena  and  are  relatively  infrequent.  Inflammatory  disease  of  the 
pehic  organs  require  the  methods  of  g^Titecology.  Rontgenology^  may  be 
necessary  in  any  case. 

Prognosis.  — Eemarkable  improvement  takes  place  in  many  eases  under 
judicious  medical  management.  In  others  prompt  and  efficient  surgical 
measures  may  be  necessary  to  save  life. 

vii.  Appendicitis. 

Definition. — Inflammation  of  the  vermiform  appendix. 

The  conception  of  appendicitis  is  a  modern  one,  dating  from  the 
studies  of  Reginald  Fitz  QSSei.  It  includes  and  explains  the  facts  relat- 
ing to  foreign  bodies  in  the  appendix :  catarrhal,  diffuse,  purulent,  and 
necrotic  inflammation  of  that  organ:  ulceration,  gangrene,  cyst  formation, 
and  abscess  of  the  appendix:  chronic,  recurrent,  and  obliterative  inflam- 
mation; peri-appendicular  abscess,  typhlitis,  perityphlitis,  and  iliac  phleg- 
mon: and  local  and  general  peritonitis  having  its  starting-point  in  the 
ileocfecal  region. 

These  conditions  constitute  phases  in  the  evolution  of  a  single  proc- 
ess— appendicitis.    The  central  fact  is  infection  of  the  appendix. 

The  infection  may  be  a  local  manifestation  of  a  general  infection,  as, 
for  example,  influenza  or  pneumonia :  or  a  purely  local  process,  as  in  the 
case  of  foreign  bodies,  fecal  concretions,  the  extensions  of  an  inflammation 
from  the  caecum,  or  when  injury  to  the  appendix  results  from  strains  or 
blows;  and  finally  the  infection  may  be  associated  with  a  specific  local 
lesion  in  a  general  disease,  as  when  typhoid  ulceration  involves  the  hnnph 
tissue  in  the  appendix.  Kelynak  ri903)  suggested  that  acute  appendicitis 
is  a  metastatic  inflammation  arising  from  a  distant  primary  focus  of 
infection.  Other  observers,  notably  Apolant  and  Kretz,  have  recently 
advanced  the  opinion  that  "appendicitis  begins  as  a  metastatic  disease 
of  the  adenoid  tissue,  and  that  the  lymphatic  apparatus  of  the  throat 
and  nose  is  to  be  regarded  as  the  most  frequent  primary  localization  and 
portal  of  entry  of  the  infection."  The  recognition  of  the  unity  of  the 
process  under  vaiwing  etiological  conditions  and  in  varying  clinicopatho- 
logical  manifestations  is  the  key  to  its  diagnosis  and  treatment. 

Etiology.  — Predisposing  Ixfluexces. — Appendicitis  is  the  most 
important  and  one  of  the  most  common  of  the  acute  diseases  of  the  intes- 
tine. There  are  no  especial  causal  relations  connected  with  country,  race, 
social  conditions,  or  occupation,  save  that  it  has  been  held  that  those  whose 
occupations  involve  habitual  strain  and  heavy  lifting  suffer  more  com- 
monly than  others.  About  half  the  eases  occur  before  the  twentieth  year. 
It  is  rare  in  infancy  but  common  in  childhood  and  adolescence.  Cases 
have  been  observed  as  late  as  the  seventh  and  eighth  decades.  It  is  equally 
common  in  the  two  sexes.     The  symptoms  have  occasionally  followed   a 
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fall  or  blow  uj)on  the  ubilonioii.  Iiuliscrction  in  tliet,  especially  over- 
eatiiifi'.  and  exposure  to  eoM  and  fatif!;u(3  are  conditions  fretiuently 
mentioned  in  the  anamnesis.  The  acute  infections,  in  particular  influ- 
enza, j)neunu)nia,  and  rheumatic  fever,  scunetimes  are  attended  with  or 
followeil  by  appendicitis.  A  nuijority  of  the  cases,  however,  ari.se  in 
ordinary  health  without  any  obvious  or  discernible  determining  cau.se. 
Two  or  three  cases  in  the  same  house  at  or  about  the  same  time  have 
occasionally  been  observed. 

The  Exciting  Cause. — Various  pyogenic  organisms  have  l)een  found 
in  the  early  lesions,  among  which  Bacterium  coli  communis  and  Strepto- 
coccus pyogenes  are  common.  A  lesion  of  the  mucosa,  caused  by  the  pres- 
ence of  a  foreign  body,  fecal  concretions,  retained  secretions,  or  traumatism, 
probalily  constitutes  the  point  of  entrance  for  pathogenic  bacteria. 

Nature  of  the  Pathological  Process. — The  character  of  the  lesions  is 
determined  by  the  intensit}^  of  the  infection  and  the  reaction  of  the  tissues 
involved.  Broadly  speaking,  the  lapse  of  time  between  the  onset  of  the 
attack  and  the  condition  at  any  given  hour  has  a  most  important  bearing 
upon  the  anatomical  diagnosis;  that  is  to  say,  the  early  lesions  are 
relatively  simple  and  limited,  the  later  complex  and  extensive.  But  to 
this  rule  there  are  many  exceptions.  In  a  large  group  of  cases,  the  so- 
called  catarrhal  cases,  the  inflammation  runs  a  favorable  course,  resolu- 
tion takes  place  in  a  short  time,  and  in  a  few  days  the  patient  is  conva- 
lescent. But  the  recovery  is  by  no  means  always  complete  in  the  sense  of 
an  anatomical  restitutio  ad  integrum.  The  inflammation  subsides  but  the 
appendix  remains  infected  and  lesions  of  a  chronic  and  progressive  nature 
persist — infiltrations  of  the  mucosa  and  submucosa,  connective-tissue 
overgrowth,  local  atrophies  involving  especially  the  longitudinal  and  cir- 
cular muscular  fibres,  stricture-like  narrowings,  retained  secretions,  cyst 
formation,  angular  kinking,  adhesions,  and  other  deformities.  It  is  in  such 
cases  that  the  teasing  pains  known  as  appendicular  colic  occur,  in  which 
there  is  persistent  discomfort  and  frequent  tenderness  in  the  rigiit  lower 
quadrant,  in  which  inflammatory  flare-ups  recur,  and  in  which  at  any 
time  necrosis,  perforation,  abscess  formation,  or  general  peritonitis  may 
suddenly  arise.  They  constitute  the  cases  of  so-called  recurrent  appendi- 
citis, an  unfortunate  and  misleading  term  since  this  form  of  the  disease 
is  in  point  of  fact  essentially  chronic  with  occasional  exacerbations — a 
smouldering  fire  with  now  and  then  an  ominous  puff  of  flame.  On  the 
other  hand  there  are  cases  in  which  the  s5miptoms  of  onset  are  urgent, 
and  necrosis  and  perforation  follow  in  the  course  of  a  few  hours.  Many 
of  the  cases,  however,  make  a  substantive  recovery  and  live  on  ^^•ithout 
subsequent  attacks.  Others,  which  constitute  a  large  proportion  of  all 
cases,  go  on  more  or  less  rapidly  from  bad  to  worse,  terminating  in  abscess 
formation  and  chronic  invalidism,  or  general  peritonitis  and  death. 

The  natural  history  of  appendicitis  is  indicated  in  the  following  table. 

The  course  of  the  attack  may  be  interrupted  and  in  a  majority  of  the 
cases  its  more  serious  events  and  unfavorable  terminations  arrested  by 
early  surgical  intervention. 

Symptoms. — The  significance  of  the  clinical  phenomena  becomes  more 
apparent  from  a  careful  consideration  of  the  following  pathological  data: 
24 
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Catarrhal  innamniation  (tf  (lie  appoiulix  may  be  acute,  subacute,  or 
chronic.  The  mucosa  is  slightly  involved,  being  swollen,  injected,  and 
the  seat  of  an  increased  secretion.  Inflammatory  thickening  may  cause 
retention  of  the  secretion  and  persistence  of  the  infecti(jn.  In  the  subacute 
form  sym{xtonis  may  be  absent.  In  the  acute  form  they  arc  of  variable 
intensity,  consisting  of  pain  and  tenderness  in  the  right  lower  quadrant  of 
the  abdomen,  together  with  loss  of  appetite,  nauisea,  and  occasional  fever, 
which  is  usually  of  slight  intensity  and  brief  duration.  In  the  chronic  form 
there  is  persistent  tenderness  with  a  sense  of  thickening  upon  deep  palpa- 
tion, vague  and  often  intractable  gastro-intestinal  symptoms,  neurasthenia, 
and  in  some  instances  an  associated  mucous  colitis. 

Acute  diffuse  inflammation  is  more  common.  The  infection  extends 
from  the  mucosa  to  the  deeper  structures.  There  is  inflammatory  thick- 
ening and  hypersemia  which  involves  the  serous  investment.  Erosion  and 
ulceration  of  the  mucosa  are  common.  The  symptoms  are  more  severe 
than  in  the  acute  form  and  the  duration  of  the  attack  is  prolonged. 

Acute  suppurative  inflammation  may  supervene.  There  may  be 
purulent  infiltration  of  the  wall  of  the  organ,  or  the  lumen  may  be  occluded 
so  that  the  pus  distal  to  the  stricture  forms  an  abscess  cavity.  The  symp- 
toms are  now  more  severe  and  a  mass  may  be  felt  through  the  abdominal 
wall.  An  extension  of  the  purulent  infection  or  a  small  perforation  may 
be  followed  by  peri-appendicular  suppuration  and  cause  a  distinct  fluc- 
tuating tumor.  Septic  phenomena  are  often  present,  as  irregular  fever, 
sweating,  rapidly  developing  anaemia,  and  gastro-intestinal  symptoms, 
especially  nausea  and  vomiting.  In  many  of  the  cases,  however,  these 
symptoms  do  not  occur.     Fever  in  particular  may  be  wholl}^  absent. 

Ulceration  may  follow  catarrhal  or  diffuse  inflammation  and  cause 
more  or  less  extensive  subacute  local  peritonitis  with  adhesions.  ^More 
rarely  it  may  cause  perforation  with  abscess  formation.  The  lesion 
advances  slowh'  and  is  far  less  likely  than  gangrene  to  cause  general 
peritonitis.  There  are  no  special  symptoms  of  ulceration  other  than  those 
due  to  the  subacute  circumscribed  adhesive  peritonitis  which  it  causes, 
namely,  local  pain,  tenderness,  rigidity,  and  a  more  or  less  well-defined 
tumor  mass. 

Gangrene  is  common.  It  may  occur  in  the  course  of  a  few  hours  after 
the  symptoms  of  onset.  In  a  case  in  which  pain  was  first  felt  after  the  bath 
at  eight  in  the  morning,  the  whole  appendix  was  found  necrotic  upon 
operation  at  five  in  the  afternoon.  Instances  of  this  kind  are  by  no 
means  exceptional.  More  commonly  gangrene  takes  place,  in  unrecognized 
cases  or  those  in  which  operation  is  refused,  in  two  or  three  days  or  later. 

The  necrotic  process  may  involve  the  tip,  or  a  circumscribed  patch, 
or  the  entire  organ,  or  it  may  be  confined  to  the  region  of  its  attachment 
to  the  caecum.  The  appendix  may  slough  off  and  be  found  loose  in  the 
pus  of  an  appendicular  abscess.  When  the  necrotic  tip  has  previously 
become  adherent  to  a  neighboring  hollow  organ,  as  the  colon  or  bladder, 
a  fistulous  communication  may  be  found.  The  appendix  has  in  some 
instances  perforated  into  a  hernial  sac.  The  necrosis  has  occasionally 
involved  the  wall  of  an  artery,  as  one  of  the  iliacs,  to  which  adhesions 
have    formed,    and   led    to   fatal   hemorrhage.      Perforation,    w^hich  only 
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occasionally  occurs  in  the  acute  diffuse  and  suppurative  forms,  is  the  usual 
outcome  of  the  gangrenous  variety.  The  opening  is  commonly  single, 
but  multiple  perforations  may  occur.  When  previously  formed  adhesions 
confine  the  escaping  contents  of  the  appendix,  an  abscess  is  found  which 
varies  in  size  and  may,  in  the  absence  of  operation,  ultimately  discharge 
into  the  bowel  or  bladder,  vagina,  or  externally. 

Chronic  appendicitis  constitutes  a  common  condition  when  the  acute 
symptoms  subside  without  operation.  The  appendix  may  be  thickened 
and  deformed,  adherent  to  the  gut,  or  embedded  in  a  mass  of  irregularly 
puckered  peritoneal  adhesions.  Its  lumen  may  be  more  or  less  completely 
obliterated,  or  it  may  be  converted  into  a  series  of  cysts  separated  by 
stricture-like  occlusions,  or,  finally,  it  may  contain  foreign  bodies  or  fecal 
concretions.  There  are  cases  in  which  no  symptoms  are  present,  but  it  is 
more  common  to  find  occasional  pain,  persistent  tenderness,  and  intestinal 
symptoms.  When  acute  exacerbations  of  these  symptoms  occur  the 
condition  is   known   as  recurrent   appendicitis,  falsely  so   called. 

In  another  group  of  cases  chronic  appendicitis  takes  the  form  of  a 
progressive  primary  fibrosis,  a  progressive  involution  process,  not  char- 
acterized by  symptoms  and  terminating  in  complete  atrophy  of  the  organ. 

The  bodies  found  in  the  lumen  of  the  inflamed  appendix  are,  as  a  rule, 
to  which  there  are  few  exceptions,  fecal  in  character.  The  pus  varies  in 
amount  and  consistence.  It  may  be  soft  and  easily  expressed,  or  consist 
of  dense,  compact  masses  resembling  date-stones  or  grape  seeds.  A  series 
of  three  or  even  more  such  masses  may  occupy  the  canal  of  the  appendix. 
Sometimes  there  is  only  one,  which  is  short  and  rounded,  or  elongated  and 
curved.     Of  foreign  bodies  the  most  common  are  pins. 

The  symptom-complex  of  acute  appendicitis  is  most  variable.  Cer- 
tain symptoms  are,  however,  suggestive,  their  association  significant. 
The  chief  of  these  are  pain,  tenderness,  and  gastro-intestinal  disturbance. 
Of  subordinate  importance  are  fever,  muscular  rigidity,  deep  induration, 
and  leucocytosis.  We  cannot  be  satisfied  with  an  afiirmative  reply  to  the 
question:  Has  this  patient  appendicitis?  We  must  ask  ourselves  further: 
What  stage  in  its  evolution  has  the  process  reached?  Is  the  appendix 
alone  affected?  Are  there  signs  of  abscess  formation?  Is  there  local 
adhesive  peritonitis  without  or  with  pus?  Are  there  signs  of  a  beginning 
general  peritonitis?     In  other  words,  What  are  the  lesions? 

1.  Pain. — The  pain  is  usually  sudden,  mostly  severe.  It  is  some- 
times sharp  and  stitch-like;  sometimes  duU  and  aching.  It  is  often  colicky; 
almost  always  continuous  with  exacerbations.  It  is  usually  referred  to  the 
right  lower  quadrant  of  the  abdomen,  but  may  be  diffuse  or  central.  In 
the  chronic  cases  a  diffuse  central  pain  is  very  often  present  for  weeks  or 
months  before  the  pain  in  the  right  iliac  fossa  is  felt.  It  may  be  referred 
to  the  region  of  the  gall-bladder  or  to  the  right  lumbar  region,  or  extend 
in  these  directions;  or  it  may  extend  in  a  similar  way  to  the  perineum  or 
right  testicle.  Under  these  circumstances  the  pain  of  appendicitis  has  been 
mistaken  for  biliarj^  or  renal  colic.  These  referred  pains  have  been  ascribed 
to  the  position  of  the  appendix,  which  has  been  found  in  some  instances 
elongated  in  the  direction  of  the  liver  or  kidney,  in  others  downwards 
into  the  pelvis. 
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2.  Tenderness. — l"'iriii,  (Iccp  iJrcssurc  ovci-  the  affected  area  usually 
causes  paiu.  A  cirfuniscTilxHl  spot  situat(Ml  at  the  inUji-scctioii  of  a,  line 
drawn  from  the  uiuhilieus  to  tlie  antcM-ior  supcricjr  spine  of  the  ilium 
and  a  second  lin(>  corresponding  to  the  outer  border  of  the  right  rectus 
muscle,  first  described  l)y  Mcl^urncy  and  known  as  McHurney's  point,  is 
in  well-marked  cases  decidedly,  even  ex(iuisitely,  tender  to  the  pressure  of 
a  single  finger.  Deep  pressure  witli  the  open  hand  upon  the  left  side  of  the 
abdomen  frequently  causes  or  aggravates  the  pain  in  the  right  iliac  fossa. 
The  patients  usually  assume  the  dorsal  decubitus  with  the  right  knee 
flexed,  and  pain  is  elicited  or  increased  by  extending  the  limb. 

3.  Gastko-intestinal  Symptoms.  —  There  are  loss  of  appetite, 
thirst,  nausea,  and  very  often  vomiting  which  ceases  in  the  course  of  s(jme 
hours.  Constipation  is  the  rule.  Diarrhaa  occasionally  occurs  in  children. 
The  patients  are  often  able  to  recall  the  eating  of  an  unusually  hearty 
meal  or  some  indigestible  article  of  diet,  or  undue  exertion  or  exposure 
after  food,  and  attribute  pain  and  tenderness  to  indigestion  or  colic  or  a 
bilious  attack. 

4.  Fevee. — An  initial  chill  or  chilliness  is  very  rare.  It  is  said  that 
fever  is  always  present  at  the  onset.  If  so,  it  is  very  often  transient  and 
has  disappeared  before  the  case  comes  under  medical  observation.  Fre- 
quently the  temperature  is  normal  when  the  patient  is  first  seen,  and  in 
favorable  cases  remains  so.  Many  cases  show  subfebrile  temperatures  not 
reaching  101°  F.  (38.5°  C),  and  fever  of  irregular  type— 102°-3°  F.— is 
not  uncommon.  There  are  cases  in  which,  with  abscess  formation  or  gen- 
eral peritonitis,  the  temperature  remains  low,  and  others  in  which  fever 
gi'adually  subsides  and  the  patient  enters  upon  convalescence  without 
serious  symptoms.  Too  great  reliance  upon  the  thermometer  may  prove 
misleading. 

5.  Muscular  Rigidity. — Spastic  tension  of  the  abdominal  wall  upon 
the  right  side,  especially  over  the  rectus  muscle,  is  common  in  severe  cases. 
In  many  cases  this  symptom  is  not  present.  Its  presence  is  suggestive 
of  a  beginning  local  peritonitis. 

6.  Induration. — Upon  deep  palpation  a  circumscribed  sensation  of 
resistance  may  frequently  be  detected.  This  sign  is  often  well  defined  and 
situated  at  or  near  McBurney's  point.  In  very  rare  instances  the  thick- 
ened appendix  may  be  distinctly  recognized  upon  palpation.  In  other 
cases  there  is  a  diffuse  ill-defined  boggyness  with  some  impairment  of 
resonance  upon  percussion.  Upon  the  supervention  of  pus  the  signs  of  a 
solid  or  fluctuating  tumor  are  characteristic.  Necrosis  and  perforation  may 
take  place  without  either  induration  or  a  palpable  tumor,  especially  in  the 
early  gangrenous  cases. 

7.  Leucocytosis. — In  appendicitis  unaccompanied  by  suppuration, 
gangrene,  or  serous  inflammation,  there  is  usually  little  increase  in  the 
leucocytes.  In  cases  which  have  gone  on  to  abscess  formation,  necrosis, 
and  local  or  general  peritonitis,  leucocyte  counts  of  15,000  or  more  per 
cubic  millimetre  are  the  rule.  Normal  counts  or  slight  leucocj'tosis  may 
occur  in  cases  characterized  by  early  gangrene  and  perforation, — so-called 
fulminant  appendicitis, — and  in  suppurative  cases  in  which  absorption 
does  not  take  place  from  the  abscess  cavity. 


374  MEDICAL  DIAGNOSIS. 

8,  Inconstant  and  therefore  unimportant  symptoms  are  vesical 
irritability,  oliguria,  and  albuminuria.  As  in  many  other  acute  inflam- 
matory affections,  there  is  moderate  early  anaemia  of  secondary  type.  In 
cases  attended  with  prolonged  suppuration,  with  sepsis,  anaemia  becomes 
pronounced  with  a  reduction  of  haemoglobin  to  30  or  40  per  cent,  and  an 
erythrocyte  count  of  3,000,000  per  cubic  millimetre  or  less. 

The  course  of  a  case  of  simple  appendicitis  terminating  favorably  is 
usually  as  follows:  The  gastro-intestinal  symptoms  subside,  the  tongue 
cleans,  and  the  constipation  ceases  spontaneously.  The  appetite  and 
strength  return.  The  pain  gradually  disappears,  but  tenderness  outlasts 
it  for  some  days  or  a  week  or  two.  Local  induration  progressively 
diminishes  and  convalescence  is  soon  fully  established.  The  persistence 
of  a  distinct  circumscribed  tumor  is  very  liable  to  be  followed  by 
recurrent  outbreaks. 

Abscess  and  peritonitis  are  sequels  of  appendicitis. 

Abscess. — The  conditions  revealed  at  operation  shed  much  light  upon 
the  development  and  course  of  appendicular  abscess.  Perforation  either 
as  the  result  of  ulceration  or  necrosis  is  the  common  cause  of  peri-appen- 
dicular  suppuration.  In  exceptional  cases  it  occurs  in  consequence  of 
general  suppurative  inflammation  of  the  appendix.  Pus  may  be  found  in 
the  course  of  two  or  three  days,  but  more  commonly  towards  the  close  of  a 
week.  The  symptoms  are  aggravated.  There  are  more  or  less  pronounced 
signs  of  sepsis  and  fever  of  irregular  type.  There  are,  however,  cases  in 
which  fever  is  wholly  absent.  The  pain  and  tenderness  are  often  increased. 
The  abscess  cavity  is  usually  in  relation  with  the  appendix  and  the  adjacent 
coils  of  intestine,  which  are  adherent  among  themselves  as  the  result  of 
local  plastic  peritonitis.  In  some  of  the  recurrent  cases  there  are  one  or 
more  small  collections  of  pus  in  an  irregular  mass  formed  by  dense  adhesions 
and  puckering  of  the  wall  of  the  gut.  More  commonly  the  abscess  cavity 
is  single  and  its  size  corresponds  to  the  duration  of  the  case.  When  small 
and  deeply  seated,  especially  if  below  the  pelvic  line,  it  may  elude  external 
palpation  but  be  detected  upon  vaginal  examination.  As  a  rule,  it  forms 
a  palpable  or  visible  tumor  of  variable  size  in  the  right  iliac  fossa,  which 
in  some  cases  is  distinctly  fluctuating.  The  pus  shows  the  usual  ten- 
dency to  burrow  and  may  discharge  into  the  bowel,  vagina,  or  bladder, 
or  externally. 

Peritonitis. — General  infection  of  the  peritoneum  may  at  once  result 
from  early  necrosis,  prior  to  the  formation  of  circumscribing  adhesions, 
or  later  from  the  rupture  of  already  formed  adhesions.  In  the  fulminant 
cases  the  symptoms  of  general  peritonitis  may  follow  those  of  appendicitis 
so  rapidly  that  it  is  not  always  possible  to  determine  the  nature  of  the 
primary  process.  Ordinarily  the  onset  of  peritonitis  is  attended  by  sudden 
aggravation  of  the  previous  symptoms.  The  pain,  tenderness,  and  rigidity 
become  more  marked  and  extend  over  the  entire  abdomen.  Nausea  and 
vomiting  are  more  severe.  The  pulse  becomes  small  and  rapid,  the  tongue 
dry,  and  the  urine  scanty  or  suppressed.  After  a  time  meteorism,  absence 
of  peristaltic  movement,  dorsal  decubitus  with  flexed  thighs,  and  the 
characteristic  facies  complete  a  well  recognized  cHnical  picture.  Cessation 
of  pain  and  a  clear  mind  are  the  heralds  of  death. 
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Diagnosis. — Direct. — The  rpoogtiitioii  of  acute  appendicitis  resta 
upon  the  association  of  suilclen  pain  and  temlerness  in  tlie  right  iliac  region 
^vith  nausea  or  vomiting.  The  presence  of  a  circumscribed  tumor  (jr  deep 
resistance  anil  rigichty  of  the  right  rectus  muscle  are  significant.  Tho 
age  of  the  patient  is  suggestive,  since  appendicitis  is  very  common  before 
and  comparatively  rare  after  thirty.  Conditions  having  some  resemblance 
to  appendicitis  are  to  be  carefully  excluded,  as,  for  example,  hepatic  and 
renal  colic,  dysmenorrha^a,  antl  tubo-ovarian  disease.  The  diagnostic 
importance  of  the  blood  counting  may  be  readily  overestimated. 

DiFFKKENTiAL. — 1.  Cliolccystitis. — When  the  inflamed  appendix  lies 
upwards,  the  pain  and  tenderness  may  suggest  gall-bladtler  disease.  In 
the  latter  careful  physical  examination  will  usually  reveal  increased  dul- 
ness  ami  circumscribetl  tentlerness  in  the  region  of  the  gall-bladder,  and  a 
history  of  recurrent  attacks  without  tendency  to  inflammatory  tumor 
or  abscess  formation.  2.  Renal  Colic. — It  is  only  in  the  rare  cases  in  which 
the  appendix  extends  backwards  that  uncertainty  arises.  The  pain  of 
renal  colic  is  usually  more  severe  and  more  distinctly  paroxysmal  than 
that  of  appendicitis.  It  arises  in  the  lumbar  region,  extends  forward  and 
downward  towards  the  groin,  and  is  attended  by  retraction  of  the  testicle. 
The  diagnosis  in  some  cases  of  persistent  kidney  colic  with  hydronephro- 
sis is  very  tlifhcult.  The  X-ray  examination  may  be  of  service.  Dietl's 
crises  in  floating  kidney  present  remote  resemblances  to  acute  appendi- 
citis. 3.  Dysmcnorrhau. — Menstrual  cohc,  especially  in  an  hysterical  girl, 
may  suggest  appendicitis,  but  the  seat  of  the  pain,  the  period  in  the  month, 
recurrence,  the  absence  of  a  tumor,  or  the  stigmata  of  hysteria  are  signif- 
icant. 4.  Disease  of  the  Right  Tube  and  Ovary. — A  careful  vaginal  exam- 
ination is  necessary.  The  recognition  of  salpingitis  or  an  enlarged,  tender, 
prolapsed,  or  adherent  ovary,  together  with  a  liistor}-  of  menstrual  derange- 
ments or  previous  pelvic  pain  would  be  of  diagnostic  importance.  The 
fact  that  such  conditions  are  frequently  associated  with  an  infected  appen- 
dix is  by  no  means  to  be  overlooked.  5.  Mucous  colitis  is  sometimes  asso- 
ciated with  chronic  appendicitis  without  distinctive  signs  of  the  latter 
affection.  In  such  a  case  I  have  seen  a  diseased  appendix  removed  with 
decided  improvement  in  the  mucous  disease  and  general  health.  6.  Local 
abscess  in  the  c:ecal  region  associated  with  malignant  disease  of  the  gut 
cannot  always  be  distinguished  from  appendicular  abscess.  The  anamnesis 
is  important.  x\n  explorator}'  incision  may  be  necessary.  The  situation 
of  the  tumor  and  oedema  in  perineplu-ic  abscess  are  of  diagnostic  importance. 
7.  Intussusception,  volvulus,  and  other  forms  of  intestinal  obstruction  pre- 
sent in  the  beginning  only  remote  resemblances  to  appendicitis.  Ster- 
coraceous  vomiting,  so  significant  in  these  conditions,  does  not  occur  in 
appendicitis,  nor  do  the  tenesmus  and  bloody  stools  common  in  intus- 
susception, especially  in  children,  nor  the  sausage-like  tumor,  mostly  on 
the  left  side,  nor  the  invaginated  gut  upon  rectal  examination.  S.  Enteric 
Fever. — There  is  no  real  difficult}'  in  well-defined  cases.  Both  the  pain 
and  tenderness  are  milder,  vomiting  is  rare,  fever  is  higher  and  the 
temperature  tends  to  run  a  typical  course,  and  headache  is  a  prominent 
symptom.  Later  splenic  tumor,  rose  spots,  disproportion  between  the 
pulse-frequencj'  and  temperature,  and  the  results  of  laboratory  methods  are 
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conclusive.  The  occasional  occurrence  of  typhoid  ulceration  of  the  appendix 
and  of  appendicitis  as  an  intercurrent  affection  in  enteric  fever  is  not  to 
be  overlooked.  Perforation  of  the  appendix  may  occur  in  the  second  or 
third  week  or  during  convalescence.  9.  General  Peritonitis. — In  the  absence 
of  a  history  of  the  case  the  peritonitis  which  follows  acute  appendicitis 
cannot  be  differentiated  from  that  due  to  other  causes. 

Prognosis. — The  mortality  is  stated  to  be  2  per  cent,  of  all  cases,  but 
the  general  statistics  are  without  value  since  the  death-rate  is  dependent 
upon  extremely  variable  data  relating  to  diagnosis  and  operation.  The 
death-rate  in  early  operations  is  low.  The  statistics  vary  from  2  to  10  per 
cent,  according  to  the  time  of  operation.  The  immediate  recognition  of  the 
condition  may  be  of  vital  importance  to  the  patient.  In  cases  character- 
ized by  recurrence,  operation  in  a  quiescent  interval  is  attended  with 
comparatively  sHght  risk.  The  outlook  in  neglected  cases  is  grave.  The 
patient's  general  health  may  be  undermined  by  prolonged  suppuration 
and  sepsis,  or  death  may  foUow  pylephlebitis  or  hemorrhage  from  an  artery 
or  vein.  A  very  large  proportion  of  cases  in  which  early  operation  is  neg- 
lected die  of  peritonitis.  The  fact  that  the  course  of  the  lesion  in  any  given 
case  can  neither  be  foreseen  from  the  beginning  nor  controhed  by  any  other 
sure  means,  constitutes  full  justification  for  early  operation. 

viii.  Enteroptosis. 

Definition. — Falling  forward  or  dragging  downward  of  the  intestines 
from  stretching  of  their  mesenteric  attachments,  practically  always  affect- 
ing the  large  intestine,  and  frequently  associated  with  ptosis  of  the 
stomach,  liver,  and  kidneys — splanchnoptosis  or  Glenard's  disease. 

Etiology. — See  Gastroptosis. 

Symptoms. — The  general  symptoms  are  often  the  only  symptoms. 
The  condition  may  exist  for  years  without  producing  discomfort.  The 
inherent  weakness  of  the  tissues  which  support  the  abdominal  viscera  is 
in  turn  aggravated  by  the  gastro-enteroptosis.  Persistent  weakness, 
abdominal  distress,  pain  in  the  back  and  loins,  headache,  torpor,  dulness 
are  common.  The  patients  are  always  neurasthenic.  Hyper chlorhydria 
or  hypochlorhydria  may  occur.  The  local  symptoms  are  varied.  Abdom- 
inal discomfort,  burning  sensation,  the  weight  of  the  prolapsed  abdominal 
organs,  coHcky,  irregularly  recurring  pains,  nausea,  anorexia,  constipation, 
diarrhoea,  abdominal  distention  are  symptoms  of  enteroptosis.  Obstruction 
from  kinking  is  rare.  Many  of  the  so-called  cases  of  intestinal  indigestion 
belong  here.     Mucous  diarrhoea  and  mucous  stools  are  not  uncommon. 

Physical  Signs. — These  have  been  described  under  gastroptosis.  In 
enteroptosis  the  transverse  colon  is  the  part  of  the  intestine  mostly  affected 
and  most  readily  demonstrated.  Even  on  inspection  the  outline  of  the 
displaced  bowel  may  be  evident  at  and  below  the  umbihcus.  Peristalsis 
from  right  to  left  may  be  observed.  Palpation  will  frequently  reveal 
displacement  of  the  Kver  and  kidneys.  At  times  the  spasmodically 
contracted  transverse  colon  can  be  clearly  felt. 

Diagnosis. — Direct. — The  abnormal  position  of  the  colon,  displace- 
ments of  other  organs,  and  diastasis  recti  are  diagnostic  features, 


INTESTINAL  INDIGESTION.  377 

Inflation  \vith  the  tube  passed  high  up  will  often  clearly  distend  the 
colon  in  its  various  ])ositions.  Sinuiltancous  distention  of  the  stomach 
prevents  errors.  The  X-ray  examination  after  l)arium  injections  may 
be  of  confirmatory  value. 

DiFFEi{KNTi.\L. — Gastwptosis. — These  conditions  commonly  occur 
together.  The  absence  of  gastric  symptoms  and  the  normal  position  of 
the  stomach  on  inflation  may  lie  ol)served  in  exceptional  cases.  Malignant 
Disease  of  the  Boircl. — The  long  history  of  enteroptosis,  ptosis  of  other 
organs,  and  diastasis  recti,  absence  of  marked  anaemia  or  cachexia,  absence 
of  a  tumor  mass  with  palpable  muscular  contraction,  absence  of  occult 
blood  in  the  stools  are  in  favor  of  enteroptosis. 

Prognosis. — The  condition  may  never  cause  trouble.  A  suital)le 
abdominal  support  may  relieve  the  symptoms  but  cannot  permanently 
restore  a  prolapsed  intestine  to  its  normal  position. 

ix.  Intestinal  Indigestion. 

Definition. — Disorders  of  digestion  in  the  intestine,  usually  due  to 
deficiency  of  the  pancreatic  ferments  and  characterized  by  the  excretion 
of  abnormal  amounts  of  the  various  food  matters  ingested. 

Etiology.  —  Predisposing  Influences.  —  Nervous  disorders  of  the 
stomach  or  intestine  predispose  to  intestinal  indigestion. 

Exciting  Causes. — Anacidity  of  the  gastric  juice,  obstruction  of 
the  bile-ducts,  pancreatic  ducts,  chronic  intestinal  disorders,  chronic  appen- 
dicitis, and  dietetic  errors  are  causes  of  intestinal  indigestion.  The  definite 
cause  that  in  many  instances  apparently  interferes  with  the  "secretin" 
production  and  the  pancreatic  supply  is  unknown. 

Symptoms. — The  general  symptoms  may  be  those  of  a  neurosis: 
headache,  coated  tongue,  persistent  loss  of  weight  without  obvious  cause 
or  without  s^^nptoms.  Habitual  inability  to  digest  certain  articles  is  fre- 
quent. Pain  in  various  regions  of  the  abdomen,  flatulence,  and  burning 
sensations  are  common.  Constipation,  diarrhoea,  or  pultaceous  stools 
may  occur.  Foul-smelling  flatus  and  fseces  that  decompose  and  ferment 
on  standing  are  usual. 

Physical  Signs. — Abdominal  distention  may  occur  as  the  sign  of 
active  intestinal  fermentation.  Tenderness  can  usually  be  elicited. 
Examination  of  the  faeces  shows  excess  of  fat  and  fatty  acids,  and 
much  undigested  proteid,  or  carbohydrate  (see  Fseces).  The  various 
tests  (bead  test,  desmoid  test,  absorption  tests)  show  impaired  digestion 
and  absorption. 

Diagnosis.  —  Direct.  —  Chronic  abdominal  distress  and  symptoms 
of  disturbance  of  nutrition,  evacuation  of  abnormal  amounts  of  undigested 
material  as  proved  by  chemical  and  microscopical  tests,  absence  of  phys- 
ical signs  of  neoplasm,  absence  of  blood  from  the  stools  and  of  fever  are 
important  diagnostic  features. 

Differential.  —  Intestinal  Neuroses.  —  The  differentiation  is  often 
impossible  as  a  neurosis  may  coexist  ^\•ith  the  intestinal  indigestion.  The 
condition  of  the  faeces  is  important.  Mucous  stools  must  be  distinguished 
from  undigested  material.     Neoplasm;   Ulceration. — Chronicity,  absence  of 
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blood  from  the  faeces,  absence  of  physical  signs  of  obstruction  or  tumor, 
the  persistent  presence  of  undigested  material  in  the  faeces  indicate 
intestinal   indigestion. 

Prognosis. — If  the  cause  can  be  removed  resumption  of  normal  diges- 
tive power  may  return.  The  withholding  of  certain  forms  of  food, — fat, 
carbohydrate  or  proteid,  as  indicated  by  the  faeces, — may  be  continually 
necessary.     Many  cases  persist  unrelieved  by  treatment. 

X.   Intestinal  Neuroses. 

Definition. — Disorders  of  sensation  and  of  the  secretory  and  motor 
functions  of  the  intestine. 

Etiology. — Predisposing  Influences. — All  conditions  which  pre- 
dispose to  functional  nervous  disorders  may  be  considered  as  predisposing 
influences. 

Exciting  Causes. — Shock  or  emotional  outbreaks  may  precipitate 
an  intestinal  neurosis.  The  more  common  exciting  causes  are  stfain, 
worry,  irregular  habits  of  life,  and  dietetic  errors. 

Symptoms. — Symptoms  common  to  all. intestinal  neuroses  are  nervous 
depression,  exhaustion,  and  derangements  of  the  normal  function,  sallow- 
ness  of  the  complexion,  and  emaciation.  When  the  digestive  function  of 
the  intestines  is  not  impaired  a  physical  appearance  of  well-being  is  often 
seen.  There  is  rarely  any  evidence  in  the  faeces  of  impaired  digestive 
activity.  Common  sensory  symptoms  are  a  feeling  of  weight  or  distention 
in  the  abdomen,  the  subjective  perception  of  the  intestine  in  peristalsis, 
persistent  general  discomfort  or  soreness  in  the  intestines,  and  colicky 
pains  which  are  often  severe.  These  pains  may  simulate  appendicitis, 
biliary,  renal,  or  lead  colic,  or  the  tabetic  crises.  Motor  disturbances  give 
rise  to  nervous  diarrhoea,  intestinal  rumblings  and  gurglings,  or  to  spas- 
modic contractions  of  the  bowel  with  constipation  and  pain.  Explosive 
flatulence  is  a  common  motor  neurosis.  Retention  of  intestinal  air  or 
gases  and  distressing  flatulent  distention  is  frequently  the  result  of  intes- 
tinal spasm.  Reverse  peristalsis  with  fecal  vomiting  as  a  motor  neurosis 
is  rare.  Few  secretory  neuroses  are  recognized.  Diarrhoea  and  consti- 
pation are  often  due  to  motor  causes.  Membranous  or  mucous  enteritis 
and  colitis  are  practically  the  only  secretory  neuroses.  The  main  features 
of  these  affections  are  severe  abdominal  pain,  constipation,  and  the  passage 
of  large  amounts  of  mucus,  unformed  and  jelly-Hke,  in  opaque,  firm  flakes, 
or  in  large  tubular  casts.  Bile-stained  mucus  is  said  to  come  from  the  small 
intestine;    the  paler  variety  from  the  large. 

Several  motor  neuroses  may  occur  in  association.  Physical  exami- 
nation usually  yields  negative  results.  In  t3q)ical  cases  the  abdomen  may 
be  scaphoid.  Tenderness  is  common,  particularly  along  the  course  of  the 
colon.  It  is  often  marked  over  the  caecum.  In  mucous  colitis,  redness 
of  the  mucosa  and  excess  of  mucus  can  be  seen  on  examination  with 
the  speculum. 

Diagnosis. — Direct. — Persistent  intestinal  distress  in  a  neurotic 
individual,  the  absence  of  the  local  signs  of  obstruction  or  neoplasm,  the 
absence  of  anaemia  and  cachexia,  a  normal  condition  of  the  faeces  as  to 
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their  constitutent  fats,  carbohydrates,  and  protoids,  abnormal  amounts 
of  mucus,  and  tlio  absence  of  parasite's  ami  tlieir  ova  justify  tiie  suspicion 
of  a  neurotic  basis  iov  the  intestinal  disorder. 

DiFKKUKNTiAL. — Intestinal  Obstruction. — A  neurosis,  even  when  asso- 
oiatoil  witii  severe  pain,  constipation,  and  distention,  rarely  shows  general 
symptoms,  such  as  rapid  pulse  and  collapse.  Fever  is  absent,  vomiting 
is  less  usual;  local  signs  of  obstruction  are  absent.  The  bowels  are  usually 
easily  openetl  by  the  pr(){)er  means.  The  detection  of  mucus  in  the  stools 
in  large  amounts  or  in  tubular  form  is  important  evidence  in  favor  of  a 
neurosis.  Intestinal  New  Growths. — Tuberculosis  of  the  intestine,  anajmia, 
and  cachexia  are  unusual  in  neuroses;  local  signs  are  absent.  Tests  for 
blood  in  the  stools  are  negative.  The  general  neurotic  condition  of  the 
patient  is  a  most  important  feature.  In  gall-stone  colic  subsequent  jaun- 
dice, bile-stained  urine,  and  detection  of  gall-stones  in  the  faeces  are 
important  diagnostic  points.  Rapid  pulse,  fever,  and  persistent  tenderness 
over  the  liver  are  usual  in  gall-stone  attacks.  In  renal  colic  hematuria 
and  occurrence  of  fever  may  be  the  only  distinguishing  features;  in  lead 
colic  ancemia,  "blue  line,"  persistent  constipation,  and  a  history  of 
exposure  are  important.  With  tabetic  crises  other  features  of  tabes  are 
present,  for  example,  absent  knee-jerks,  Argyll-Robertson  pupil,  ataxia. 
Appendicitis. — Cases  of  intestinal  neurosis  are  sometimes  operated  upon 
as  appendicitis.  The  differentiation  in  some  of  the  chronic  cases  may  be 
extremely  difficult.  In  the  neuroses  leucocytosis  and  muscular  rigidity 
do  not  occur.  Since  mucous  colitis  is  the  condition  most  likely  to  simulate 
appendiceal  disease  mucous  stools  should  be  carefully  looked  for. 

Prognosis. — The  intestinal  neuroses  are  refractory  to  treatment  and 
often  require  years  of  careful  management.  Confirmed  cases  are  often 
unrelieved  by  any  form  of  general  or  local  treatment. 

xi.  Intestinal  Neoplasms. 

New  growths  or  tumors  of  the  intestines,  principally  malignant.  Benign 
tumors,  lipomata,  adenomata,  myomata,  polypoid  growths  also  occur. 

L  Malignant  Growths. — Carcinomata. — Cancer  of  the  intestines  may 
involve  any  part  of  the  bowel  from  the  duodenum  to  the  rectum.  The 
large  bowel  is  more  frequently  affected  and  especially  the  rectum.  The 
growths  are  usually  primary  and  tend  to  assume  the  annular  form  and  to 
ulcerate,  producing  obstruction  and  heniorrhage. 

Symptoms. — The  general  symptoms  of  maUgnant  disease  of  the  intes- 
tines are  loss  of  appetite  and  strength,  persistent  and  rapid  loss  of  weight, 
early  and  severe  anaemia,  and  rapidly  developing  cachexia.  In  many 
cases  local  s3^mptoms  are  not  recognized  for  a  considerable  time,  a  fact 
which  lends  importance  to  the  general  early  derangements  of  health. 
The  earlier  local  symptoms  are  those  of  partial  obstruction  and  ulceration, 
colic,  flatulent  distention,  and  vomiting  if  the  growth  is  in  the  duo- 
denum, tenderness  when  it  is  situated  in  the  large  bowel.  Malignant 
disease  in  the  duodenum  soon  produces  obstructive  dilatation  of  the 
stomach  with  its  characteristic  symptoms.  Persistent  biliary  vomiting 
mdicates  obstruction  below  the  papilla  of  Vater.     Duodenal  cancer  is  often 
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associated  with  occlusion  of  the  common  bile  and  pancreatic  ducts.  Pain 
in  the  neighborhood  of  the  growth  itself,  apart  from  the  recurring  colic 
of  the  obstruction-hypertrophy,  is  only  marked  in  large-bowel  cancers, 
and  is  of  a  dull  aching  or  intense  gnawing  character.  Hsematemesis  may 
occur  in  duodenal  cancers.  Black,  tarry,  or  bright  hemorrhagic  stools 
are  seen  in  the  cases  in  which  the  growth  is  situated  lower  down.  Diar- 
rhoea, constipation,  or  dysenteric  symptoms  may  be  present  in  cancer  of 
the  lower  bowel.  Later  local  symptoms  are  those  of  complete  obstruction, 
perforation,  and  metastatic  deposits  in  the  glands  of  the  abdomen,  in  the 
liver,  and  elsewhere. 

Physical  SiGxs.^Careful  and  repeated  inspection  and  palpation 
are  necessary.  Important  signs  are  distention,  particularly  marked  in 
low-lying  tumors,  intestinal  patterns,  visible  peristalsis,  and  a  visible  or 
palpable  tumor.  Transmitted  pulsation  from  the  aorta  may  occur.  Pal- 
pation with  the  flat  of  the  hand,  superficial  at  first,  then  deep,  slowly  cover- 
ing the  whole  abdomen,  is  important  in  obscure  cases.  Small  tumors  may 
escape  observation.  Tumors  of  the  duodenum  may  be  central  and  do  not 
move  with  the  diaphragm;  tumors  of  the  jejunum  and  ileum  are  also 
usually  central,  but  may  appear  in  other  regions,  and  are  often  freely  mov- 
able. Tumors  of  the  caecum  and  transverse  colon  are  movable  but  not  so 
freely  as  those  of  the  sigmoid  flexure.  Contraction  of  hypertrophied  mus- 
culature, causing  tension  and  hardening  of  the  tumor  mass,  may  be  fre- 
quently observed.  Movement  of  the  tumor  mass  with  respiration  and 
with  postural  changes  is,  in  the  absence  of  adhesions,  common  to  all  tumors 
of  the  intestine  save  those  situated  in  the  duodenum  and  at  the  colonic 
flexures  and  rectum,  and  is  readily  appreciated  by  the  examining  hand. 
Palpable  pulsation  suggestive  of  an  aneurism  may  be  obtained  over  a 
tumor  in  relation  with  the  abdominal  aorta  or  the  large  iliac  vessels.  Tumor 
of  the  sigmoid  may  drop  into  the  pelvis  and  be  felt  upon  examination  per 
rectum  or  per  vaginam.  During  contraction  of  the  intestine  and  forcing 
of  the  intestinal  contents  through  the  narrowing  lumen,  loud  and  sharp 
gurghng  is  often  heard.  Inflation  of  the  stomach,  slapping  the  abdomen 
with  a  cold  wet  towel  will  at  times  start  up  muscular  action  in  the  intes- 
tine and  produce  physical  signs.  Inflation  of  the  sigmoid  flexure  and 
colon  may  bring  a  tumor  into  view,  or  the  signs  of  stenosis  of  the  bowel 
may  appear.  The  X-ray  examination  frequently  affords  evidence  of  the 
presence  and  situation  of  a  tumor.  The  characteristics  of  the  vomitus 
in  cases  where  the  disease  is  situated  in  the  duodenum  are  those  of 
pyloric  obstruction.  The  significance  of  bihary  vomiting  has  been  dis- 
cussed.    Occult  blood  is  present  when  ulceration  has  occurred. 

The  fseces  present  no  characteristic  signs.  Occult  blood  is  always 
present  with  ulceration  and  is  suggestive  when  local  signs  and  symptoms 
are  absent.  Bloody  mucous  discharges  and  mucopurulent  stools  are 
frequent  in  tumors  of  the  lower  bowel.  Carcinomatous  tissue  fragments 
are  sometimes  found  in  the  stools  when  ulceration  of  the  growth  has 
taken  place.  The  physical  signs  presented  in  examination  by  means  of 
the  proctoscope  and  sigmoidoscope  are  obstruction  to  the  passage  of  the 
tubes,  localized  or  annular  thickening,  thickened  and  ulcerated  areas. 
Small  tissue  fragments  may  be  removed  and  examined. 
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Diagnosis. — Direct. — Loss  of  ajjpctitc,  persistent  wasting,  progres- 
sive anreniia  are  sug«j;estive.  Signs  of  obstruction,  pain,  colic,  vomiting, 
distention,  visible  peristalsis,  visible  and  palpable  contractile  tumor  are 
indicative  of  a  new  growth  in  a  muscular  organ,  as  the  intestine.  Occult 
blood  in  the  fieces  or  voniitus  is  an  important  sign  of  ulceration. 

Differential. — Son-nmliynant  Partial  Obstructions. — The  history  of  old 
inflammatory  abdominal  conditions  may  be  suggestive  of  non-malignant 
obstruction.  Absence  of  progressive  anaemia  and  cachexia  is  an  important 
point.  The  absence  of  hemorrhage,  either  occult  or  gross,  particularly  if 
the  condition  has  persisted  for  some  time,  is  in  favor  of  a  non-malignant 
condition.  A  tumor  is  rarely  visible  or  palpable  in  non-malignant  obstruc- 
tion save  just  at  the  point  of  obstruction  and  at  the  time  of  contraction  of 
the  hypertrophied  musculature.  Impacted  Fccces,  Scyhala,  etc. — There  is 
absence  of  anaemia  and  cachexia,  wasting  is  unusual,  signs  of  obstruction 
are  commonly  wanting.  The  evidences  of  hypertrophied  intestinal  mus- 
culature do  not  appear.  Visible  peristalsis  is  only  present  when  obstruc- 
tion is  complete.  Occult  blood  is  not  present  nor  do  hemorrhages  take 
place  unless  laceration  of  the  mucosa  of  the  rectum  or  anus  has  occurred. 
The  scybalous  tumor  masses  may  be  multiple  and  follow  the  course  of  the 
large  bowel.  They  are  not  contractile  but  doughy  and  can  at  times  be 
broken  in  situ.  They  can  usually  be  removed  by  proper  measures  and 
are  often  readily  distinguished  by  sigmoidoscopic  examination. 

Prognosis. — The  outlook  in  intestinal  carcinomata  is  hopeless  unless 
the  condition  is  early  recognized  and  the  case  submitted  to  operation. 
In  disease  of  the  lower  bowel,  an  artificial  anus — colostomy — may  prolong 
life  for  months;  acute  secondary  accidents,  as  rupture  of  the  bowel  and 
complete  obstruction,  occur. 

Sarcomata. — Sarcomata  of  the  intestine  are  rare.  They  attain  larger 
size,  are  less  circumscribed  and  of  more  rapid  growth  than  carcinomata.  The 
general  symptoms  of  anaemia  and  cachexia  progress  wdth  alarming  rapidity. 
Stenosis  of  the  bowel  does  not  occur,  since  the  growth  diffuses  through  large 
areas  of  the  submucosa,  hence  visible  peristalsis  and  contractile  tumor 
masses  are  rarely  observed.  Hemorrhage  is  less  common.  The  small 
intestine  and  the  rectum  are  the  favorite  locations  of  intestinal  sarcomata. 

2.  Benign  Tumors. — The  benign  tumors,  principally  polypi,  occur  most 
frequently  in  the  rectum  and  large  bowel.  Hemorrhage  and  tenesmus  are  the 
most  marked  features.  The  diagnosis  of  these  and  other  benign  tumors  that 
lie  out  of  reach  of  the  sigmoidoscope  must  be  attended. with  diflEiculty. 
Only  when  they  reach  large  size  do  they  produce  signs  of  obstruction, 

III.  DISEASES  OF  THE  LIVER. 
i.  Anatomical  Anomalies  of  the  Liver. 

The  contour  of  the  liver  is  modified  by  the  shape  of  the  thorax  and 
the  pressure  of  adjacent  organs.  Abscess  and  tumors  within  the  substance 
of  the  Liver,  as  echinococcus,  gummata,  and  malignant  growths,  cause 
departures  from  the  normal  form  of  the  organ.  In  transposition  of  the 
viscera  the  shape  of  the  liver  is  the  reverse  of  normal.  The  convex  anterior 
surface  is  frequently  marked  by  parallel  depressions  corresponding  to  the  ribs. 
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Remarkable  changes  in  shape  are  produced  by  the  permanent  pres- 
sure of  clothing— corset  liver;  lacing  liver.  That  portion  of  the  right  lobe 
which  is  below  the  groove  of  compression  may  reach  to  the  level  of  the 
crest  of  the  ilium.  It  is  separated  from  the  main  portion  of  the  organ  by 
a  deep  depression,  the  result  of  pressure  atrophy,  which  produces  in  many 
cases  great  thinning,  and  in  extreme  cases  an  entire  disappearance  of  the 
liver  tissue,  so  that  the  corset  lobe  is  connected  with  the  liver  by  a  flat 
band  of  connective  tissue  containing  only  bile-ducts  and  blood-vessels. 
The  portion  thus  separated  not  only  occupies  an  abnormal  position,  but 
it  is  also  more  or  less  freely  movable  according  to  the  degree  of  atrophy  of 
the  compressed  part.  It,  therefore,  frequently  simulates  floating  kidney, 
intestinal  tumor,  or  other  movable  tumors  occasionally  found  in  this  situ- 
ation, especially  when  a  loop  of  intestine  has  found  its  way  into  the  groove. 
From  these  conditions  it  is  to  be  differentiated  by,  (a)  its  ascent  and  descent 
with  the  respiratory  movements  of  the  diaphragm;    (b)  its  continuity  with 

the  liver  as  demonstrable  in  many  cases  by 
percussion;  (c)  the  continuous  border  of  the 
anterior  inferior  surface  of  the  hver  and  the 
corset  lobe  as  recognized  upon  repeated,  care- 
ful palpation,  and  finally,  (d)  by  the  presence 
of  the  notch  or  angle  in  the  border  at  the  point 
where  the  groove  terminates  anteriorly. 
Another  deformity  produced  by  the  habitual 
pressure  of  clothing  consists  in  an  elongation  of 
■  !     the  entire  right  lobe  downward.    This  change 

;     may  be  mistaken  for  enlargement  of  the  organ. 
:        'J  I     These   changes   are   common   in    women   but 

1  -^^^  comparatively  infrequent  in  men — belt  liver. 

L  jmiEr  __j  Various  changes  in  the  position   of  the 

Fig.  3i6.-Corset  liver.  j.^^^    ^^^    encountered.      These    are    usually 

the  result  of  continuous  pressure.  Rotations  upon  the  transverse  axis  may 
occur  forward  from  the  pressure  of  the  clothing  or  backward  from  the  pres- 
sure of  abdominal  tumors.  The  entire  organ  is  frequently  displaced  down- 
ward, as  in  emphysema,  pleural  effusion,  or  subphrenic  abscess,  and  upward 
by  ascites,  massive  tympany,  or  ovarian  or  other  abdominal  tumors. 

ii.  Movable  Liver. 

Hepar  Mobilis;   Hepatoptosis. 

Definition. — Marked  displacement  of  the  Hver  with  abnormal  mobility* 
Etiology. — A  slight  degree  of  mobility  occurs  in  enteroptosis  and 
after  large  and  long-continued  ascites.  True  floating  liver  is  extremely 
rare.  It  is  associated  with  atrophy  and  relaxation  of  the  abdominal  walls 
and  separation  of  the  abdominal  muscles,  and  large  hernias  in  which  the 
sac  encloses  many  coils  of  intestines.  The  traction  that  the  abdominal 
wall  in  pendulous  abdomen  exerts  upon  the  hver  by  means  of  the  Hga- 
mentum  teres  is  a  concomitant  cause.  Mechanical  violence  such  as  severe 
exertion  or  vomiting,  persistent  cough,  falls,  tight  lacing,  and  rapid  emacia- 
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tion  havo  been  rcganlccl  as  etiological  factors  in  floating  liver.  The  fre- 
quency of  these  events  as  compared  witli  the  extreme  infrecjuency  of 
floating  liver  renders  it  in  a  high  degree  improbable  tliat  they  play  the  part 
assigned  to  them  in  the  causation  of  the  latter  condition.  Therefore  it  is 
likely  that  floating  liver  can  oidy  occur  in  cases  of  congenital  ttmdency  to 
relaxation  and  elongatit)n  of  the  ligaments  of  the  organ,  or  in  which  an 
actual  mest)hepar  is  present. 

Symptoms. — There  is,  as  a  rule,  no  tenderness  upon  pressure.  Pain 
is  a  common  symptom.  It  is  referred  to  the  right  hypochondrium  and 
the  epigastrium,  and  extends  to  the  right  shoulder  and  lumbar  region. 
It  is  dull  anil  tlragging,  and  intensified  by  sudden  movements.  Spon- 
taneous paroxysmal  pain,  bearing-down  sensations,  attacks  of  colic,  with 
belching,  meteorism,  and  constipation,  and  anomalous  abdominal  sen- 
sations are  common.  The  pain  is  usually  relieved  by  firm  pressure  upon 
the  tumor  or  by  lying  down.  Respiratory  disturbances  and  palpitation 
occur.  Hemorrhage  from  the  stomach  and  bowels,  ascites,  hemorrhoids, 
and  oedema  of  the  legs  and  feet  have  been  observed.  Jaundice  is  rare, 
but  the  skin  usually  has  a  subicteroid  hue. 

Physical  Signs. — The  abdominal  tumor  occupies  the  right  side  and 
may  extend  as  low  as  the  pubic  arch.  The  convex  surface  is  directed  for- 
ward and  the  entire  organ  is  rotated  to  the  right.  The  contour  may  be 
made  out  upon  palpation.  In  the  dorsal  decubitus  the  liver  may  be 
replaced  by  gentle  pressure  unless  fixed  by  adhesions — an  extremely  rare 
condition.  Upon  percussion  when  the  liver  is  dislocated  the  pulmonary 
resonance  passes  directly  into  the  tympany  due  to  the  intestines  which 
have  found  their  way  into  the  space  between  the  liver  and  the  diaphragm. 

Diagnosis.  —  A  direct  diagnosis  rests  upon  the  position  of  the 
tumor,  its  contour,  its  large  size,  and  the  possibility  of  replacing  the 
dislocated  liver  in  its  normal  position.  The  diagnosis  is  greatly  obscured 
by  the  presence  of  ascites  and  by  the  diminished  mobility  resulting  from 
adhesions  in  the  abnormal  position. 

The  DIFFERENTIAL  DIAGNOSIS  involves  the  consideration  of  a  greatly 
thickened  mesentery  and  tumor  of  the  kidney.  Neither  of  these  tumor 
masses  is  associated  with  tympanitic  resonance  in  the  normal  area  of  liver 
dulness,  nor  can  either  of  them  be  made  by  manual  pressure  to  pass  into 
tne  normal  position  of  the  liver.     Floating  liver  occurs  chiefly  in  women. 

iii.  Jaundice — Icterus. 

This  symptom-complex  has  been  described  in  a  previous  section  and  the 
mechanism  and  significance  of  obstructive  and  toxaemic  jaundice  discussed. 
The  follov.-ing  special  forms  are  of  clinical  interest: 

1.  Icterus  Psychicus  (Icterus  ex  Emotione). — Sudden  jaundice  has 
been  attributed  to  anger,  fright,  terror,  and  a  gross  insult.  Associated 
symptoms  are  anxiety,  epigastric  distress,  and  diarrha?a.  The  jaundice 
passes  away  in  a  short  time.  The  cases  are  not  well  authenticated  and 
no  wholly  satisfactory  explanation  has  been  adduced  for  emotional  jaundice. 

2.  Hereditary  Icterus. — The  cases  are  rare  and  may  be  regarded 
as  clinical  curiosities.     Icterus  neonatorum  has  been  observed  in  everv 
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member  of  large  families  in  two  generations.  Another  group  includes 
cases  of  jaundice  in  a  mother  and  three  of  her  children,  appearing 
in  childhood  and  persisting  for  years  without  other  evidences  of  ill 
health.  The  jaundice  was  of  mild  type.  There  was  no  enlargement 
of  the  Kver  or  spleen. 

3.  Icterus  Gravidarum. — Women  in  adanced  pregnancy  occasion- 
ally suffer  from  a  form  of  catarrhal  jaundice  due  to  the  pressure  exerted 
upon  the  under  surface  of  the  liver  by  the  enlarged  uterus.  Fecal  accumu- 
lation acts  as  an  additional  cause  of  bile  stasis,  and  the  deformities  of  the 
liver  resulting  from  lacing  increase  the  tendency.  The  death  of  the  foetus 
or  miscarriage  may  occur.     The  jaundice  disappears  after  parturition. 

4.  Icterus  Menstrualis. — Mild  icterus  has  frequently  been  observed 
just  prior  to  and  during  menstruation.  When  the  discharge  becomes  free 
the  jaundice  abates.  Enlargement  of  the  liver  and  decolored  fseces  have 
been  noted. 

5.  Biliousness.  —  Many  persons,  whose  health  is  otherwise  good, 
occasionally  suffer  from  gastro-intestinal  derangements,  with  headache, 
furred  tongue,  sensations  of  depression  and  malaise,  and  a  subicteroid 
discoloration  of  the  conjunctivae  or  skin.  Relief  of  these  symptoms  follows 
abstinence  from  food  and  mild  purgation. 

6.  Starvation  Jaundice.  —  Subicteroid  discoloration  of  the  con- 
junctivae and  skin  is  frequently  present  in  persons  who  for  any  reason  are 
unable  to  take  food  for  several  days.  This  is  witnessed  in  insane  persons 
who  refuse  food,  and  in  stricture  of  the  oesophagus,  whether  spasmodic 
or  organic. 

7.  Syphilitic  Jaundice. — Icterus  appears  in  certain  cases  of  severe 
syphilis  coincidently  with  the  secondary  eruption.  Its  symptomatic  char- 
acter is  shown  by  its  prompt  disappearance  under  antisyphilitic  treatment. 
This  form  of  jaundice  is  to  be  differentiated  from  accidental  jaundice, 
such  as  occurs  in  tertiary  syphilis  as  a  consequence  of  diffuse  hepatitis 
or  gumma  of  the  liver,  and  from  a  coincident  catarrhal  jaundice. 

8.  Icterus  Following  the  Extravasation  of  Blood. — Yellowness 
of  the  conjunctivae  and  skin  may  be  observed  after  large  hemorrhages  into 
the  skin  or  cavities  of  the  body  in  scurvy,  and  after  injuries  or  in  lesions 
of  the  genital  tract  in  women.  The  jaundice  appears  after  several  days, 
is  not  intense,  and  gradually  fades  in  the  course  of  some  days  or  weeks. 
Bile  pigments  are  present  in  the  urine. 

9.  Icterus  Follow^ing  H^moglobin^mia. — This  variety  of  jaundice 
is  very  marked  after  the  attacks  of  haemoglobinuria  which  follow  exposure 
to  cold  or  overexertion  in  persons  suffering  from  malaria  or  syphihs.  Fever, 
splenic  enlargement,  haemoglobinuria,  and  jaundice  constitute  the  symptom- 
complex.     The  urine  contains  bile  pigments. 

10.  Toxic  Icterus. — A  large  number  of  poisons  are  followed  by 
icterus.  Among  them  the  following  are  important:  arseniuretted  hydrogen, 
certain  mushrooms,  toluylendiamin,  glycerin,  the  bile  acids,  the  chlorates, 
aniline  and  its  derivative  acetanilide,  and  the  nitrites.  Filix  mas  and 
santonin  may  cause  a  yellow  discoloration  of  the  skin.  Icterus  follows 
poisoning  by  phosphorus  and  lead.  A  very  rapid  icterus  develops  after 
snake  bite. 
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n.  Infectious  Ictehus.  —  Yellow  fever  and  relapsing  fever  are 
charactLM-izeil  by  ninrked  icterus.  kSeptic  conditions  and  pncunioui:!  are 
fre(iuently,  enteric  fever  occasionally,  attended  by  jaundice. 

12.  Im'idk.mic  I(tki{Us. — \\'hen  a  nuniljer  of  ])ersons  living  under  the 
same  conditions  develop  jaundice,  as  occasionally  occurs  in  boarding 
schools,  camps,  barracks,  or  prisons,  the  term  epidemic  jaundice  is  war- 
ranted. Many  large  and  small  ei)idemios  have  been  described  in  the  liter- 
ature. These  epidemics  are  usually  of  short  duration;  in  a  few  instances 
they  have  lasted  several  months.  The  disease  commonly  assumes  the 
guise  of  ordinar}^  catarrhal  jaundice  and  runs  a  benign  course;  in  some 
instances  it  is  severe  and  many  deaths  occur.  In  pregnant  and  parturient 
women  the  prognosis  is  grave.  Epidemic  icterus  has  been  attributed  to 
atmospheric  or  climatic  influences,  dietetic  faults,  and  infectious  causes. 
A  combination  of  these  agents  may  be  operative.     (See  Icterus  Infectiosus.) 

13.  Postvaccinal  Jaundice.  —  In  rare  instances  jaundice  has 
appeared  in  groups  of  cases  among  revaccinated  persons.  The  jaundice  has 
occurred  at  intervals  of  a  few  days  to  several  months.  It  has  been  attrib- 
uted to  wound  infection.  This  form  of  epidemic  jaundice  is  rare  and  its 
association  with  vaccination  is  probably  accidental.  It  is  much  more 
likely  due  to  other  local  influences  affecting  groups  of  persons  who 
happen  to  have  been  vaccinated. 

iv.  Icterus  Neonatorum — Physiological  Icterus. 

Definition. — A  variety  of  icterus  common  in  the  new-born  occur- 
ring independently  of  any  particular  disease  or  lesion  and  pursuing  a 
favorable  course. 

Etiology. — This  affection  occurs  in  about  one-half  of  all  babies.  It  is 
more  common  in  foundling  hospitals  than  in  private  practice,  in  premature 
infants  than  in  those  born  at  term,  in  boys  than  girls,  and  in  cases  where 
parturition  has  occurred  under  chloroform.  The  pathogenesis  of  the  con- 
dition is  not  clear.  It  has  been  attributed  to  rapid  destruction  of  erj-thro- 
cjiies  after  birth,  to  stasis  in  the  smaller  bile-ducts,  to  resorption  of  bile 
from  the  intestine,  and  to  oedema  of  the  periportal  connective  tissue. 

Symptoms. — The  jaundice  appears  upon  the  second  or  third  day 
after  birth  and  first  upon  the  face  and  chest,  rapidly  extending  to  the 
rest  of  the  body.  It  fades  more  or  less  rapidly  in  the  course  of  ten  or  twelve 
days.  The  general  condition  of  the  child  is  otherwise  normal.  The  urine 
is  normal  and  does  not  contain  bile  pigment  in  solution.  The  stools,  after 
the  discharge  of  meconium,  have  their  usual  golden-yellow  color.  The 
pulse-frequency  is  not  lowered. 

Diagnosis.  —  Direct.  —  The  comparative  mildness  of  the  jaundice 
and  the  complete  absence  of  serious  symptoms  suffice  to  establish  the  nature 
of  the  affection.  Its  gradual  disappearance  within  two  or  exceptionally 
as  late  as  three  or  four  weeks  is  not  followed  by  recurrence. 

Differential. — In  the  following  forms  of  jaundice  in  the  new-born 

the  discoloration  is  more  intense  and  associated  with  serious  S3'mptoms: 

(a)  congenital  absence  of  the  common  or  hepatic  duct;     (b)  congenital 

syphilitic  hepatitis,  in  which  the  characteristic  external  lesions  of  svphilis 
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are  also  manifest,  and  (c)  septic  infection  by  way  of  the  umbilical  vein, 
a  fatal  form  of  sepsis  associated  with  phlebitis  and,  in  some  instances, 
with  umbilical  hemorrhage.  Icterus  may  occur  in  the  new-born  as  a  result 
of  obstruction  of  the  bile-ducts,  acute  fatty  degeneration  of  the  liver,  and 
epidemic  hsemoglobinuria. 

Prognosis. — The  physiological  icterus  of  the  new-born  is  never  fatal. 

V.  Acute  Yellow  Atrophy. 

Malignant  Jaundice;    Icterus  Gravis. 

Definition. — An  acute  disease  characterized  anatomically  by  diffuse 
necrosis  of  the  liver-cells  with  great  diminution  in  the  size  of  the  organ, 
and  clinically  by  intense  jaundice  and  cerebral  symptoms. 

Etiology.  —  Predisposing  Influences.  —  Acute  yellow  atrophy  is 
rare.  It  is  more  common  in  women  than  in  men  in  the  proportion  of 
about  8  to  5.  This  difference  is  in  part  explained  by  the  fact  that  preg- 
nant women  are  sometimes  affected  after  the  fourth  month  or  at  the  time 
of  parturition.  The  greater  number  of  cases  occur  between  the  twentieth 
and  fortieth  years.  Acute  yellow  atrophy  is  comparatively  rare  among  chil- 
dren. It  has  followed  osteomyelitis,  erysipelas,  .sepsis,  enteric  and  relapsing 
fever,  and  the  early  stages  of  syphilis.  It  has  been  attributed  to  ptomaine 
and  mushroom  poisoning,  to  alcohol  and  to  chloroform,  to  fright,  and 
to  profound  depressing  emotions.  The  symptoms  caused  by  phosphorus 
poisoning  resemble  those  of  acute  j^ellow  atrophy,  but  the  conditions  are 
neither  etiologically  nor  pathologically  identical.  In  rare  instances  acute 
yellow  atrophy  has  occurred  as  an  intercurrent  disease  in  hypertrophic 
cirrhosis,  bile  stasis,  and  fatty  degeneration  of  the  liver. 

The  Exciting  Cause. — The  actual  pathogenic  principle  is  unknown. 
Various  micro-organisms,  especially  streptococcus  and  Bacillus  coli,  have 
been  found  in  the  liver,  but  in  many  of  the  cases  examined  no  bacteria  have 
been  present. 

Morbid  Anatomy. — The  liver  is  greatly  reduced  in  size,  flaccid,  and 
folded  upon  itself.  Its  capsule  is  wrinkled  and  of  a  dirty  yellowish-green 
color.  Upon  section  the  surface  is  mottled  and  the  outlines  of  the  lobules 
are  indistinct.  These  are  yellowish  masses  surrounded  by  a  dark  reddish 
tissue,  the  latter  representing  a  more  advanced  stage.  Microscopically 
the  hepatic  cells  are  indistinct,  bile  stained,  and  in  all  stages  of  granular 
and  fatty  degeneration  and  necrosis.  The  capillary  vessels  and  bile-ducts 
are  destroyed,  with  resulting  minute  hemorrhages  and  extravasation  of  bile. 

Symptoms. — The  attack  usually  begins  as  an  acute  gastric  catarrh, 
which  is  shortly  followed  by  more  or  less  intense  jaundice  with  clay- 
colored  stools — the  initial  stage.  In  the  course  of  some  days  or,  less  fre- 
quently, two  or  three  weeks,  during  which  the  symptoms  have  remained 
comparatively  mild,  the  second  stage  sets  in  suddenly  with  vomiting,  rest- 
lessness, stupor,  delirium,  convulsions,  and  coma.  Hemorrhages  into  the 
skin  and  from  mucous  surfaces  are  common.  The  jaundice  becomes  more 
intense.  Pregnant  women  usually  abort.  There  may  be  pain  in  the  region 
of  the  liver.    The  temperature  is  normal  or  subnormal,  rising  toward  the 
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end.  ]v\co])(i()ii;illy  there  is  iiiarkcd  irwv  1  lii'oii^lioui  tho  att.ack.  Tlio 
toii,<;u(;  is  CDatoil  and  dry.  'riu*  action  of  {\\o.  heart,  normal  or  .slow  in  the 
initial  .stage,  hoc  )nie.s  lapid  and  t'eehh^  in  tho  second  .stage;,  with  enfceljlc- 
inont  of  the  first  sound  :ind  not  rarely  a  soft,  blowing,  systolic  murmur. 
The  liver,  which  is  enlaige(l  in  the  first  .stage,  undergoes,  with  the  develop- 
ment of  the  cerehi'al  synij)toms,  a  rapid  diminution  in  volunu;.  There  may 
he  com|)lete  absence  of  hepatic  dulness,  as  the  flac(;id  organ  folds  upon 
itself  and  falls  away  from  the  abdominal  wall,  coils  of  intestines  taking  its 
place.  The  splenic  (hihiess  is  increased.  The  abdomen  is  very  sensitive, 
jiarticularly  in  the  epigastric  zone,  and  thei'e  is  spontaneous  pain.  The 
urine  is  slightly  decreased,  contains  ImIc  pigments,  generally  small  quan- 
tities of  albumin  and  tube-casts.  I'roducts  of  disordered  metabolism, 
such  as  leucin,  tyrosin,  and  sarcolactic  acid,  are  also  present.  Urea  is  much 
diminished  and  the  percentage  of  nitrogen  present  as  ammonia  correspond- 
ingly increased.  Leucin  and  tyrosin  are  sometimes  absent  from  the  urine. 
Albumoses  are  sometimes  present  in  small  amounts. 

Diagnosis. — Direct. — Intense  jaundice,  vomiting,  diminished  area 
of  liver  dulness,  hemorrhages,  enlarged  spleen,  grave  cerebral  symptoms, 
together  with  leucin  and  tyrosin  in  the  urine,  constitute  a  characteristic 
symptom-complex.  The  initial  stage  cannot  be  distinguished  from  ordi- 
nar}'  gastroduodenal  catarrh  with  jaundice. 

Differential.  —  Hypertrophic  Cirrhosis.  —  In  rare  cases  there  are 
intense  cerebral  symptoms,  but  enlargement  of  the  liver,  fever,  the  absence 
of  leucin  and  tyrosin,  and  the  long  course  of  the  disease  prior  to  acute 
cerebral  symptoms  are  distinctive. 

Acute  Phosphorus  Poisoning. — The  symptoms  may  be  almost  iden- 
tical, particularly  in  respect  of  hemorrhages,  jaundice,  and  decrease  in 
liver  dulness.  but  the  gastric  symptoms  are  usually  more  intense  and  set 
in  directly  after  the  ingestion  of  the  poison  without  a  prodromal  or  initial 
stage,  the  icterus  rather  abruptly  on  the  third  day,  and  leucin  and  tyrosin 
are  said  to  be  absent  from  the  urine.  A  dilated  transverse  colon  may  so 
displace  the  liver  upward  as  to  simulate  atrophy,  but  the  gradual  reduction 
in  the  area  of  liver  dulness  from  day  to  day  is  most  significant. 

Prognosis. — The  disease  is  almost  always  fatal.  The  outlook  is  more 
unfavorable  when  cerebral  symptoms  occur  early.  The  duration  of  the 
illness  varies  from  a  few  days  to  two  or  thi-ee  months.  About  half  the  cases 
die  between  the  fifth  and  fourteenth  dayS;  about  one-third  within  five 
weeks.  The  duration  of  the  characteristic  stage  varies  from  one  or  two 
days  to  a  week.  In  the  cases  that  run  a  favorable  course  the  cerebral 
symptoms  are  less  violent  and  the  duration  of  the  disease  is  prolonged. 

vi.  Diseases  of  the  Bile  Passages  and  QalNbladder. 

CATARRHAL  JAUNDICE. 

Icterus   Gastroduodcnalis;    Icterus   Simplex. 

Definition. — Jaundice  due  to  swelling  and  mucus  in  the  intestinal 
portion  of  the  common  duct,  the  result  of  the  extension  of  gastro- 
intestinal   catarrh. 
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Etiology. — Predisposing  Influences. — Catarrhal  jaundice  is  a  com- 
mon affection  and  is  probably  always  associated  with  catarrhal  inflam- 
mation of  the  duodenal  mucosa.  All  conditions  which  predispose  to  the 
latter  affection  therefore  favor  its  occurrence.  Chief  among  these  are 
chronic  alcoholism,  chronic  gastric  catarrh,  conditions  favoring  portal 
obstruction,  chronic  valvular  disease,  and  chronic  nephritis.  Malaria  is 
a  well-recognized  cause.  The  affection  also  frequently  occurs  in  connec- 
tion with  the  acute  infections,  particularly  enteric  fever  and  pneumonia. 

Age  exerts  an  important  predisposing  influence.  Catarrhal  jaundice 
is  a  disease  of  young  persons  and  is  rare  in  middle  and  advanced  age.  It 
is  common  in  children  after  the  second  year.  In  adult  life  it  is  more  common 
in  males  than  females. 

The  Exciting  Cause. — The  immediate  cause  is  usually  an  acute 
indigestion,  sudden  cold  or  exposure,  or  unusual  physical  strain  with  irreg- 
ular meals.  In  many  cases  no  causal  factor  can  be  discovered.  When  a 
number  of  persons  are  exposed  to  the  same  local  influences,  as  in  a  school, 
a  circumscribed  epidemic  of  catarrhal  jaundice  may  occur. 

Morbid  Anatomy. — The  mucous  membrane  of  the  terminal  portion 
of  the  common  duct  is  swollen  and  the  ampulla  of  Vater  may  be  obstructed 
by  a  plug  of  tenacious  mucus.  It  is  possible  that  the  catarrhal  process 
may  invade  the  smaller  ducts,  but  of  this  we  have  no  definite  knowledge. 

Eppinger  recently  found  in  the  case  of  a  girl  who  was  instantly  killed 
by  an  accident  on  the  ninth  day  of  an  attack  of  catarrhal  jaundice  that 
the  portion  of  the  common  duct  which  lies  within  the  wall  of  the  intestine 
was  impermeable  and  that  the  occlusion  was  due  to  hyperplasia  of  the 
lymphoid  tissue  of  the  mucosa  of  the  duct.  It  is  probable  that  certain 
cases  of  catarrhal  jaundice  are  due  to  inflammatory  swelling;  others  to 
"ihe  presence  of  a  plug  of  tenacious  mucus,  and  yet  others  to  a  hyperplastic 
condition  of  the  lymphoid  tissue  which  surrounds  the  mucous  glands  of 
the  appendix  in  varying  proportion  in  different  individuals. 

Symptoms. — In  many  cases  the  jaundice  is  preceded  by  epigastric 
distress,  loss  of  appetite,  a  coated  tongue,  and  nausea  and  vomiting.  Not 
rarely  there  are  also  present  headache,  vertigo,  mental  depression.  Fever 
is  not  common,  but  the  temperature  may  reach  101°-102°  F.  (38.3°-38.9° 
C).  The  bowels  are  constipated  and  the  stools  light  in  color  but  rarely 
entirely  free  from  bile  pigment.  The  urine  contains  bile  pigments  and  is 
scanty  and  sedimentary  but  not  often  albuminous.  Hyaline  casts  are 
common.  The  skin  and  conjunctivae  are  more  or  less  deeply  jaundiced, 
but  the  olive  green  of  chronic  jaundice  does  not  occur.  The  nervous  symp- 
toms of  jaundice  are  present  in  varying  degree,  especially  pruritus  and 
drowsiness.  Slowing  of  the  pulse  and  respiration  is  less  frequent.  The 
liver  is  usually  slightly  enlarged.  The  gall-bladder  is  rarely  palpable. 
Slight  enlargement  of  the  spleen  is  not  uncommon.  There  are  cases  in 
which  the  above -symptoms  do  not  occur  and  the  patient's  knowledge  of 
his  being  jaundiced  is  obtained  from  the  looking-glass  or  the  inquiries  of 
his  friends.  The  duration  of  the  affection  is  from  two  to  six  or  eight 
weeks,  the  jaundice  gradually  fading,  the  bile  pigment  first  reappearing 
in  the  stools,  next  disappearing  from  the  urine  and  finally  from  the 
sclera.      There  are  cases  of  catarrhal  jaundice  which  last  two  or  three 
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months  with  roiiiissioiis  :iii<I  exacerbations,  but  the  diagnosis  in  such 
cases    must    be   <z;uai(le(b  especially   in   elderly   persons. 

Diagnosis. —  Diukct. — The  diagnosis  may  usually  be  made  without 
reserve  from  the  youth  of  the  patient,  his  previous  fair  health,  the  symp- 
toms of  gastric  catarrh,  the  moderate  intensity  of  the  jaundice,  and  the 
short  duration  of  the  affection. 

DiKFEHKNTiAL. — Thc  diagnosis  from  cirrhosis,  cholelithiasis,  carcinoma, 
and  \\'eirs  disease  is  considered  under  those  respective  headings,  to  which 
the  reader  is  referred.  It  is  important  to  remember  that  catarrhal  jaundice 
is  rare  in  oUl  peisons  and  that  a  jaundice  persisting  beyond  six  or  eight 
weeks  can  only  be  regarded  as  catarrhal  after  a  rigifl  process  of  exclusion 
in  regartl  to  all  other  i)ossil^le  causes. 

Prognosis. — The  outlook  in  simple  uncomplicated  catarrhal  jaundice 
is  highh'  favorable.     It  is  a  benign  afTection. 

CHRONIC  ANGIOCHOLITIS. 

Definition.  —  Chronic  inflammation  of  the  bile-ducts.  It  may  be 
catarrhal  or  suppurative, 

1.  Chronic  catarrhal  cholangitis  may  occur  as  a  sequel  of  acute  catarrh. 
It  is  always  combined  with  obstruction  of  the  common  duct,  and  is  there- 
fore an  associated  condition  in  cholelithiasis,  parasites,  cancer,  stricture, 
and  compression  of  the  common  duct  from  without.  The  obstruction  may 
be  complete  or  incomplete. 

(a)  Complete  Obstruction. — The  bile  passages,  the  gall-bladder,  and 
the  intrahepatic  ducts  are  dilated  and  contain  clear  mucus,  which  is  usually 
sterile.  The  patients  are  persistently  and  deeply  jaundiced.  Fever  is 
commonly  absent. 

(h)  Incomplete  Obstruction. — There  are  one  or  more  calculi  in  the 
common  duct  and,  as  a  rule,  in  the  gall-bladder,  or  there  is  pressure  from 
the  outside.  The  bile  may  escape  in  small  amounts  continuously,  or  the 
obstruction  may  be  intermittent.  The  bile  passages  and  gall-bladder  are 
not  usually  greatly  dilated.  They  contain  a  thin,  bile-stained  mucus. 
The  jaundice  may  vary  in  intensity  and  the  stools  show  the  presence  of 
bile  pigments.  Febrile  attacks, — hepatic  fever, — characterized  by  chills, 
rapid  rise  of  temperature,  and  profuse  sweating,  are  common  in  this  form 
of  obstruction  and  are  caused  by  infection. 

2.  Suppurative  cholangitis  affects  the  large  and  small  ducts.  In  the 
majority  of  the  cases  the  gall-bladder  is  also  involved.  There  is  dilatation 
of  the  bile  passages  and  particularly  of  the  common  ducts.  The  walls  are 
thickened.  The  intrahepatic  ducts  are  much  dilated,  and  minute  collec- 
tions of  pus  mixed  with  bile  are  formed  by  the  suppurating  ducts  and 
disintegrating  hepatic  tissue.  There  is  usually  distention  of  the  gall- 
bladder, which  is  filled  with  pus,  occlusion  of  the  cystic  duct,  and  adhesive 
inflammation  of  the  gall-bladder  to  adjacent  parts.  Suppurative  cholan- 
gitis constitutes  one  of  the  most  serious  complications  of  cholelithiasis. 
It  occurs  also  in  consequence  of  the  presence  of  foreign  bodies,  as  fish  bones, 
or  intestinal  parasites,  as  ascarides,  which  find  their  way  into  the  ducts 
from  the  intestine,  and  in  connection  with  cancer  of  the  ducts.  It  is  a 
somewhat  rare  sequel  of  enteric  fever,  pyaemia,  and  dysentery. 
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The  onset  is  insidious.  The  symptoms  vary  in  intensity  and  are  not 
always  characteristic.  As  a  rule  they  are  severe,  consisting  of  jaundice, 
enlargement  of  the  liver,  pain  and  tenderness  in  the  region  of  the  gall- 
bladder, which  is  often  distended,  fever  of  septic  type,  and  a  marked 
leucocytosis.  There  is  commonly  a  history  of  biliary  colic.  Pylephle- 
bitis, endocarditis,  purulent  meningitis,  and  peritonitis  are  occasional 
complications. 

The  diagnosis  of  suppurative  cholangitis  rests  upon  a  history  of  gall- 
stones, jaundice,  intermittent  fever  of  hectic  type,  tenderness  and  pain  in 
the  region  of  the  gall-bladder.  The  fever  is  to  be  distinguished  from  malaria 
by  the  leucocytosis,  the  variable  periodicity,  and  above  all  by  the  absence 
of  blood  parasites.  A  tender  point  in  the  region  of  the  twelfth  dorsal  verte- 
bra, 2.5  to  3  cm.  from  the  middle  line,  may  be  present  in  inflammation  of 
the  bile-ducts  (Boas).  In  cases  occurring  in  association  with  the  acute 
infections  jaundice  may  be  absent  or  slight.  The  differential  diagnosis 
between  certain  cases  of  suppurative  cholangitis  and  abscess  of  the  liver 
may  be  attended  with  difficulty.  In  favor  of  the  latter  condition  are 
absence  of  jaundice,  slight  fever  or  even  subnormal  temperature,  and  the 
absence  of  tenderness  and  pain  in  the  region  of  the  gall-bladder. 

The  outlook  is  highly  unfavorable.  The  reestabhshment  of  biliary 
drainage  by  the  escape  of  the  stone  or  its  removal  by  operation  may  be 
followed  by  recovery.  In  a  case  recently  under  my  observation  operation 
failed  and  there  were  many  small  calculi  pocketed  in  abscess  cavities 
throughout  the  liver. 

VARIOUS  LESIONS  OF  THE  BILE  PASSAGES. 

It  is  convenient  to  consider  ulceration,  perforation,  stricture,  and 
fistula?  of  the  bile-ducts  in  connection  with  cholelithiasis,  which  is  their 
usual  cause. 

The  lumen  of  the  common  duct  may  be  partially  or  completely 
occluded  by  the  seeds  of  fruit  and  by  certain  parasites,  among  which 
lumbricoid  worms  are  common  and  echinococci  and  distomata  rare  causes 
of  obstruction  in  man. 

Obstruction  by  pressure  from  without  is  more  common.  Carcinoma 
or  fibroid  thickening  of  the  head  of  the  pancreas,  or,  in  rare  instances, 
cancer  of  the  pylorus,  enlarged  lymph-glands,  abdominal  tumors,  and 
aneurism  of  the  coeliac  axis  may  compress  the  common  duct. 

The  symptoms  have  alreadj^  been  described  in  connection  with  com- 
plete and  incomplete  obstruction  under  the  heading  Chronic  AngiochoHtis. 
Complete  permanent  occlusion  of  the  common  duct  terminates  in  death. 
The  conditions  which  cause  occlusion  by  pressure  from  without  are  usually 
fatal.  The  diagnosis  of  the  cause  of  the  obstruction  may  be  difficult. 
CoHc,  with  variable  jaundice  and  intermittent  fever,  suggests  cholehthiasis. 
Cancerous  disease  in  the  rectum  or  genito-urinary  tract,  or  the  stomach 
or  intestines,  points  to  secondary  glandular  infiltration  as  the  cause  of 
biliary  stasis  and  jaundice.  Accessible  groups  of  lymph-nodes  and,  in 
particular,  the  retroclavicular  lymphatic  glands  may  also  be  enlarged. 
The  gall-bladder  is  frequently  distended  and  may  be  distinctly  palpable. 
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INFLAMMATION  OF  THE  GALL-BLADDER;    CHOLECYSTITIS. 

The  coiidition  may  1)0  iicuto  or  chronic. 

L  Acute  Cholecystitis. — Tlu;  iiifhimmation  may  l>o  cjitarrlial,  sup- 
purative, or  phlegmonous.  These  forms  sometimes  represent  difTerent 
degrees  of  intensity. 

Etiology.  —  Acute  cholecystitis  is  commonly  due  to  gall-stones.  It 
may,  howexci-.  residt  from  bacterial  invasion  in  the  absence  oi  ch<jlelithiasi3. 
It  is  common  in  the  infectious  fevers  and  a  subacute  form  is  very 
often  met  with  in  enteric  fever.  The  usual  pathogenic  organisms  are 
the  colon  bacillus,  the  bacillus  of  Eberth,  the  pneumococcus,  strepto- 
coccus, and  staphylococcus.  The  condition  is  frequently  associated  with 
cholangitis  and  dilatation  of  the  bile  passages.  The  gall-bladder  is  usually 
distended.  In  subacute  cases  of  long  duration  distention  may  be  pre- 
vented by  fibrous  thickening  of  the  walls.  Adhesions  with  the  adjacent 
parts  of  the  liver  or  the  omentum  or  colon  may  take  place.  The  cystic 
duct  is  frequently  occluded  even  in  the  absence  of  an  impacted  calculus. 
The  enlargement  sometimes  takes  place  upward  and  inward  and 
there  is  no  palpable  tumor.  The  contents  may  be  a  thin,  dark-greenish 
mucus,  or  mucopurulent,  purulent,  or  hemorrhagic.  Perforation  may 
take  place,  with  abscess  formation  limited  by  the  adhesions  or  into  the 
peritoneal  cavity. 

Symptoms. — In  the  milder  forms  there  may  be  simply  some  tumefac- 
tion with  dulness,  circumscribed  tenderness,  and  a  rise  of  temperature. 
This  form  is  common  in  enteric  fever.  The  severe  forms  are  ushered  in 
with  intense  paroxysmal  pain  in  the  region  of  the  gall-bladder,  the  epi- 
gastrium, or  in  the  right  upper  quadrant  of  the  abdomen.  With  this  are 
associated  nausea  and  vomiting,  arrest  of  peristalsis,  rigidity  of  the  abdom- 
inal muscles  and  especially  of  the  rectus  upon  the  right  side,  and  fever. 
The  enlarged  gall-bladder  may  be  sometimes  recognized  upon  palpation 
and  percussion,  but  as  a  rule  the  extreme  tenderness  interferes  with 
physical  examination.  In  the  absence  of  gall-stones  jaundice  does  not 
common!}^  occur. 

Diagnosis.  —  Direct.  —  The  milder  forms  are  readily  recognized;  in 
the  more  severe  cases  the  condition  is  often  very  obscure.  The  anamnesis 
is  important.  The  above  sj^mptom-complex  occurring  in  a  patient  who 
has  had  attacks  of  hepatic  colic  or  cholecystitis,  or  who  is  convalescent 
from  enteric  fever  or  pneumonia,  is  significant.  The  recurrent  forms  are 
readily  diagnosticated.  It  is  important  to  remember  that  cholecystitis 
may  occur  without  gall-stone  disease. 

Differential. — The  condition  may  simulate  acute  obstruction  or 
the  bowels  or  appendicitis.  While  these  conditions  may  be  differentiated 
from  acute  cholecystitis  by  characteristic  symptoms  in  a  large  proportion 
of  the  cases,  there  are  instances  in  which  the  actual  organ  affected  has  been 
revealed  only  upon  operation. 

Prognosis. — The  outlook  depends   upon  the  intensit}'  of  the  inflam- 
matory process.     The  purulent  and  phlegmonous  forms  are  usually  fatal 
Timely  surgical  intervention  may  be  the  means  of  saving  life.    The  danger 
of  perforation  is  to  be  constantly  borne  in  mind. 

/ 
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2.  Chronic  Cholecystitis. — The  common  cause  of  chronic  cholecystitis 
is  choleHthiasis.  The  disease  may  arise  in  consequence  of  extension  of  the 
inflammation  in  cholangitis.  The  muscular  and  connective-tissue  elements 
of  the  wall  are  involved.  When  the  contents  undergo  resorption,  or  escape 
through  the  cystic  duct  or  by  way  of  a  fistulous  opening,  the  thickened 
wall  contracts  and  the  gall-bladder  becomes  permanently  reduced  in  size. 
Its  walls  under  these  circumstances  are  sometimes  the  seat  of  calcareous 
changes.  Pericholecystitis  may  develop  with  diffuse  swelling  around  the 
organ,  and  later  fluctuation.  The  cystic  duct  may  be  completely  occluded 
by  a  calculus  or  by  cicatrices.  The  bile  is  then  absorbed,  the  mucous 
membrane,  however,  continues  to  secrete  an  abnormal  mucus,  and  the 
gall-bladder  undergoes  gradual  distention  with  thickening  of  its  walls 
and  sometimes  more  or  less  extensive  peritoneal  adhesions.  The  contained 
liquid  may  be  light  in  color  and  bile-free, — dropsy  of  the  gall-bladder, — 
or  it  may  be  pus — empyema.    Gall-stones  are  frequently  present. 

Symptoms. — When  the  dilatation  is  slight  the  gall-bladder  extends 
below  the  border  of  the  liver  but  cannot  be  palpated  unless  the  abdominal 
walls  are  thin.  As  the  enlargernent  proceeds  it  constitutes  a  palpable 
pear-shaped  tumor,  which  is  movable  from  side  to  side  and  may  be  dis- 
placed backward  by  moderate  pressure,  but  which  resumes  its  position 
when  the  pressure  is  withdrawn.  The  enlarged  gall-bladder  moves  upward 
and  downward  with  the  respiratory  play  of  the  diaphragm  and  partakes 
of  the  movements  of  the  liver.  It  may  be  greatly  enlarged  and  elongated, 
and  instances  have  been  noted  in  which  the  contents  have  amounted  to  a 
litre.  When  the  fundus  presents  toward  the  abdominal  wall  and  a  loop 
of  intestine  has  found  its  way  into  the  space  between  the  fundus  and  the 
liver,  the  condition  may  simulate  an  echinococcus  or  ovarian  cyst  or 
hydronephrosis.  If  the  walls  of  the  abdomen  are  thin  and  relaxed,  the 
tumor  formed  by  a  dilated  gall-bladder  may  be  visible.  Urgent  as  the 
symptoms  attending  the  disease  which  has  caused  the  dilatation  may 
have  been,  the  condition  itself  usually  causes  no  important  subjective 
symptoms.  When  pain  and  tenderness  are  present  they  are  commonly 
due  to  local  adhesions  and  peritonitis. 

Diagnosis. — Direct. — The  diagnosis  may  be  difficult.  The  anamnesis, 
the  palpable  and  visible  tumor  connected  with  the  liver  and  partaking  of 
its  movements,  its  cystic  nature,  its  elasticity,  its  gourd-shaped  outline, 
its  mobility  and  tendency  to  at  once  resume  the  position  from  which  it 
has  been  manipulated  constitute  adequate  data  for  a  positive  diagnosis. 
The  nature  of  the  contents  can  only  be  ascertained  by  their  removal. 
For  this  purpose  an  exploratory  coeliotomy  can  be  performed, — never  an 
exploratory  puncture,  which  is  attended  with  the  danger  of  the  escape  of 
a  portion  of  the  fluid  into  the  peritoneal  sac. 

Differential. — The  diagnosis  from  an  echinococcus  cyst  may  be 
attended  with  great  difficulty.  The  hemispherical  form,  more  restricted 
movements,  and  hydatid  thrill  are  significant.  In  hydronephrosis  the 
deeper  origin,  relatively  shghter  m.obility,  except  in  floating  kidney,  and 
the  outline  are  of  diagnostic  importance,  and  the  occasional  disappearance 
of  the  tumor  with  great  diuresis  seen  in  intermittent  hydronephrosis  would 
be  distinctive.     Ovarian  cysts  spring  from  the  pelvis  and  can  be  shown 
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by  vaginal  ami  Mnianual  cxainiiiatioii  not  to  \)c  connected  with  the  liver 
but  with  the*  uttTUs, 

Prognosis. — In  many  cases  it  is  favorable  after  the  tumor  has  ceased 
to  enlai-fj;o  and  is  of  motlerate  si/x'.  The  inconvenience  resulting  from  its 
presence  and  pressure  upon  atljacent  organs,  anil  the  danger  of  adhesions 
and  fistula  formation,  and,  in  particular,  thedanger  of  rupture  justify  drain- 
age or  excision,  which  is  often  followetl  by  complete  restoration  to  health. 

CANCER  OF  THE  BILE-DUCTS  AND  GALL-BLADDER. 

Primary  malignant  disease  of  the  gall-bladder  is  commonly  asso- 
ciated with  gall-stones — 70  to  100  per  cent,  according  to  various  statistics. 
The  symptoms  of  the  condition  often  gradually  supervene  upon  those 
caused  by  biliary  calculus.  The  fundus  is  often  the  starting-point  of  the 
growth,  which  early  becomes  manifest  as  a  dense  tumor  in  the  region  of 
the  gall-bladder,  developing  downward  and  toward  the  median  line,  and 
not  movable  by  reason  of  firm  adhesions  and  implication  of  the  surround- 
ing tissue.  The  mass  may  attain  large  dimensions.  The  gall-bladder  is 
sometimes  greatly  distended.  The  condition  is  much  more  common  in 
females  than  males  and  rarely  appears  before  the  fortieth  year  of  life. 
Pain  is  a  prominent  symptom.  It  is  often  paroxysmal  but  continues 
throughout  the  intervals.  There  is  also  more  or  less  tenderness.  Jaundice 
is  present  in  a  majority  of  the  cases.  It  may  be  due  to  implication  of  the 
ducts  or  to  pressure  upon  their  walls. 

Primary  cancer  of  the  bile  passages  is  comparatively  rare.  The  com- 
mon duct  is  usually  the  starting-point  of  the  growth,  which  may  involve 
the  walls  of  the  ampulla  of  Vater  and  invade  the  hepatic  and  cystic  ducts. 
There  is  rarely  a  palpable  tumor.  Jaundice  occurs  early  and  is  persistent. 
If  the  carcinomatous  infiltration  involves  the  portal  vein  ascites  results. 
There  is  often  profound  anaemia,  but  early  cachexia  may  not  be  present. 
Cholaemia  is  a  common  terminal  condition.  Extension  to  the  liver  gives 
rise  to  symptoms  characteristic  of  carcinoma  of  that  organ. 

CHOLELITHIASIS. 

Gall-done  Disease. 

Definition. — A  condition  characterized  by  the  formation  and  presence 
of  biliary  calculi  in  the  gall-bladder  or  bile  passages.  The  great  majority 
of  gall-stones  are  formed  in  the  gall-bladder. 

Etiology.  —  Predisposing  Influenxes.  —  All  conditions  which  give 
rise  to  the  stasis  of  bile  in  the  gall-bladder  predispose  to  cholehthiasis. 
The  outflow  of  bile  may  be  impeded  by  partial  or  complete  occlusion  of 
the  bile-ducts  by  catarrhal  swelling  of  their  mucous  membrane,  the  pres- 
ence of  calculi  or  parasites,  adhesions  in  the  region  of  the  porta,  or  compres- 
sion by  enlarged  lymph-glands,  the  head  of  the  pancreas,  or  the  duodenum. 
Atrophy  of  the  musculature  of  the  gall-bladder  from  distention  or  age  may 
lead  to  stagnation  of  the  bile.  Lacing  plays  an  important  part,  (a)  by 
restricting  the  movements  of  the  diaphragm,  (b)  by  causing  elongation 
of  the  hver,  displacement  of  the  gall-bladder,  and  bending  or  twisting  of 
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the  cystic  duct,  (c)  by  inducing  changes  in  the  anatomical  relations  which 
expose  the  cystic  duct  to  compression,  especially  when  there  is,  as  is  fre- 
quently the  case,  displacement  of  the  right  kidney,  and  (d)  by  causing 
gastroduodenal  catarrh  which  may  be  followed  by  cholangitis  and  chole- 
cystitis. Relaxation  of  the  abdominal  walls  and  enteroptosis  favor  the 
stagnation  of  bile  in  the  gall-bladder.  Lack  of  exercise,  prolonged  rest  in 
bed  in  convalescence  from  acute  or  in  chronic  disease,  and  sedentary  occu- 
pations constitute  j)redisposing  factors  of  importance,  especially  when 
combined  with  overfeeding  and  constipation.  Cardiac  affections,  and  in 
particular  mitral  stenosis,  predispose  to  gall-stone  disease  by  the  passive 
visceral  congestion  and  catarrhal  processes  to  which  they  give  rise  and 
by  the  sedentary  life  which  they  enforce.  There  are  great  differences  in 
the  prevalence  of  gall-stone  disease  in  different  localities  and  different 
countries,  as  determined  by  post-mortem  statistics, — a  fact  ascribed  to 
local  differences  in  mode  of  life,  occupation,  and  the  influence  of  endemic 
diseases,  which  by  causing  gastro-intestinal  catarrh  may  become  indirect 
factors  in  the  production  of  calculi.  The  rare  cases  reported  in  the  new- 
born and  in  infancy  are  simply  clinical  curiosities.  The  disease  is  rare 
under  thirty.  The  liability  increases  progressively  after  forty.  Women 
suffer  more  frequently  than  men  in  the  proportion  of  5  to  2.  The  pressure 
of  the  pregnant  uterus  upon  the  bile-ducts  and  its  interference  with  the 
movements  of  the  diaphragm,  and  the  relaxation  of  the  abdominal  wall 
after  frequent  pregnancies  are  to  be  considered.  The  more  sedentary  life 
of  women  constitutes  a  predisposing  influence  of  importance. 

The  Origin  of  Gall-stones. — The  theory  of  Naunyn  is  generally 
accepted.  A  catarrhal  condition  of  the  mucosa  of  the  gall-bladder,  lead- 
ing to  an  increased  formation  of  cholesterin  and  lime  salts,  is  the  primary 
cause  of  the  formation  of  gall-stones.  This  lithogenous  catarrh  may  be 
produced  by  various  causes,  but  the  most  important  factor  in  its  produc- 
tion is  the  i^resence  of  various  bacteria.  Among  those  which  have  been 
isolated  are  the  colon  bacilli,  streptococci,  staphylococci,  pneumococci, 
and  typhoid  bacilli.  They  may  gain  access  to  the  gall-bladder  by  way  of 
the  blood,  or  from  the  intestine  by  way  of  the  common  and  cystic  ducts. 
They  have  been  demonstrated  in  the  centre  of  gall-stones.  Cholesterin, 
lime  salts,  and  bilirubin  deposited  around  collections  of  epithelial  debris 
and  bacteria  constitute  the  beginnings  of  biliary  calculi.  The  masses  thus 
form-ed  grow  in  size  by  the  gradual  accretion  of  similar  substances.  Gall- 
stones have  been  experimentally  produced  by  the  injection  of  cultures  of 
bacteria  into  the  gall-bladder  of  animals.  The  above  facts  account  for  the 
frequent  occurrence  of  cholelithiasis  after  the  acute  infectious  fevers, 
especially  enteric  fever. 

The  Chemical  and  Physical  Characters  of  Gall-stones. — Gall- 
stones are  composed  chiefly  of  cholesterin,  bilirubin  in  combination  with 
calcium,  and  calcium  carbonate.  These  constituents  are  present  in  vary- 
ing proportions.  Ordinary  calculi  consist  of  70  to  90  per  cent,  of  amorphous 
or  crystalhne  cholesterin.  The  small,  dark  stones  found  in  the  ducts  are 
principally  composed  of  pigment  in  combination  with  calcium  and  calcium 
carbonate.  Free  bile  pigment  is  not  usually  present.  Traces  of  iron,  man- 
ganese, and  copper,  and  bile  acids  and  fatty  acids  are  also  present.     The 
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color  of  tho  stones  is  not  uniform,  but  irregular,  nnd  depends  upon  the 
quantity,  c'haract(M-,  and  mode  of  deposit  of  the  pigment  which  they  con- 
tain. \\'hite  or  i)ale  fa\\n-ct)h)red  calculi  consist  of  nearly  pure;  chole.sterin. 
Other  stones  may  be  yellow,  greenish,  or  brown.  An  exce.ss  of  pigment 
mav  give  them  a  dark  reddish-brown  or  black  color.  The  cortex,  main 
body,  and  nucleus  are  usually  colored  differently.  The  consistency  also 
varies,  ("holestcrin  stones  are  often  so  soft  tiiat  they  may  be  crushed 
between  the  fingers.  Recently  formed  concretions  are  commonly  soft; 
older  ones  may  be  harder  with  a  soft  central  nucleus.  The  outer  layer 
may  be  hard  and  enclose  an  unformed  mass  of  cholesterin.  The  larger 
the  proportion  of  lime  salts  the  harder  the  calculus.  Section  usually  shows 
the  cholesterin  to  be  deposited  in  concentric  layers  with  radiating  crystal- 
line stria?,  the  result  of  recrystallization. 

Gall-stones  vary  in  number  from  one  to  hundreds  or  even  a  thousand 
or  more.  Single  stones  are  usually  ovoid  and  may  be  of  large  size — 3  or  4 
cm.  or,  in  one  reported  instance,  7.5  cm.  in  long  diameter.  The  solitary 
stone  is  usually  closely  embraced  by  the  gall-bladder.  Multiple  calculi 
are  commonly  polygonal,  with  smooth,  faceted  surfaces,  and  owe  this  form 
to  the  pressure  exerted  among  themselves  while  soft.  Traces  of  faceting 
may  be  seen  in  the  small  calculi  numbered  by  hundreds  occasionally  met 
with.  It  sometimes  happens  that  a  small  number  of  ovoid,  unfaceted 
calculi  are  found.  They  are  of  the  dense  variety  and  consist  largely  of  the 
bilirubin-calcium  combination.  When  this  form  is  present  in  great  num- 
bers, the  individual  stones  are  not  larger  than  small  shot  and  are  spoken 
of  as  gall-sand.  Gall-stones  impacted  in  the  ducts  sometimes  undergo 
enlargement  bj'  further  accretions  of  cholesterin  and  lime  salts.  Stones 
are  found  in  this  situation  of  such  a  size  that  thej^  could  not  have  passed 
through  the  cystic  duct.  Small,  ovoid,  greenish-black  calculi  are  some- 
times found  in  the  intrahepatic  bile-ducts,  especially  in  cirrhosis  of  the 
liver.  In  a  majority  of  the  instances  they  are  all  of  the  same  variety 
and  composed  of  bilirubin-calcium.  In  fact,  in  cases  in  which  numerous 
gall-stones  are  present,  they  are  almost  always  all  of  the  same  variety. 

Symptoms. — The  subject  of  cholelithiasis  may  be  clinically  consid- 
ered under  the  follo\A-ing  headings:  gall-stones  quiescent  in  the  gall-bladder; 
the  symptoms  which  attend  the  passage  of  a  stone  through  the  ducts;  the 
symptoms  produced  by  the  permanent  obstruction  of  the  ducts;  ulcer- 
ative lesions  caused  by  gall-stones;    and  gall-stones  in  the  intestines. 

1.  Gall-stones  Quiescent  in  the  GaiUbladder. — In  a  great  majority  of 
cases  biliary  calculi,  so  long  ps  they  remain  in  the  gall-bladder  in  which 
they  are  formed,  produce  no  symptoms.  Their  presence  in  this  viscus  is 
frequently  discovered  at  the  autopsy  in  cases  in  which  they  have  caused 
no  manifestations  whatever  during  life.  According  to  Kehr  symptoms 
occur  in  onl}-  about  5  per  cent,  of  all  cases.  Persons  who  suffer  from 
repeated  attacks  of  biliary  colic  frequently  have  no  trouble  from  them 
during  the  intervals.  In  a  small  proportion  of  the  cases  there  are  symptoms 
which  suggest  their  presence,  even  though  they  are  not  sufficiently  char- 
acteristic to  justify  a  positive  diagnosis.  When,  however,  such  symptoms 
occur  during  the  intervals  between  attacks  of  colic,  especially  when  such 
attacks  have  been  followed  by  the  passage  of  faceted  calcuh,  their  signif- 
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icance  is  clear.  These  symptoms  consist  of  subjective  sensations  of  weight 
in  the  right  hypochondrium,  aggravated  some  hours  after  taking  food, 
frequent  dull  pain  in  the  region  of  the  gall-bladder  radiating  toward  the 
right  shoulder  and  the  lumbar  region,  and  nervous  and  mental  derange- 
ments such  as  are  common  in  neurasthenia — depression,  irritability,  pre- 
cordial and  epigastric  distress,  and  headache,  coryza,  and  flying  neuralgic 
pains.  Upon  physical  examination  the  gall-bladder  may  sometimes  be 
found  to  be  enlarged  and  palpable,  and  in  very  rare  instances  a  crepitus 
caused  by  the  movement  of  multiple  calculi  among  themselves  may 
be  detected. 

Gall-stones  in  the  intrahepatic  ducts  rarely  give  rise  to  symptoms. 
If  numerous  or  large  they  may  occasion  pain,  enlargement  of  the  liver,  or 
jaundice,  but  these  symptoms  are  not  of  diagnostic  value.  When  infection 
takes  place  they  cause  diffuse  intrahepatic  cholangitis. 

2.  The  Symptoms  Attending  the  Passage  of  a  Gall-stone  Through  the 
Ducts. — Gall-stones  occasionally  become  arrested  in  the  cystic  or  the  com- 
mon duct  without  causing  pain.  Small  stones  may  traverse  these  passages 
without  giving  rise  to  colic.  This  has  been  observed  in  cases  in  which  the 
repeated  passage  of  larger  stones  is  inferred  to  have  caused  a  gradual 
dilatation  of  the  ducts.  \Yhen  stones  of  a  larger  size  are  passed  by 
the  bowel  in  the  absence  of  a  history  of  colic,  it  is  probable  that  they 
have  reached  the  intestine  by  way  of  a  fistulous  communication  with 
the  gall-bladder  or  ducts. 

Biliary  Colic. — Commonly  the  passage  of  a  gall-stone  is  attended  by  the 
symptoms  of  gall-stone  colic.  The  attack  usually  begins  with  violent  pain  in 
the  right  hypochondrium  with  its  focus  of  intensity  in  the  region  of  the  gall- 
bladder. In  some  cases  the  pain  is  referred  to  the  epigastrium  or  the  lower 
thoracic  region,  or  on  both  sides,  or  to  the  right  mammary  region.  It  may 
radiate  toward  the  abdomen  or  back,  and  occasionally  to  the  right  shoulder. 
It  is  usually  agonizing  and  the  patient  gi'oans  and  rolls  about  in  uncontrolla- 
ble distress,  or  he  may  twist  his  body  to  the  right,  or  sit  with  his  thighs  and 
knees  strongly  flexed  and  his  body  bent  forward  so  as  to  relax  the  abdom- 
inal muscles.  There  may  be  temporary  remissions  of  pain  which  are  fol- 
lowed by  exacerbations  of  gi-eater  violence.  The  gall-bladder  is  often 
palpable  and  tender,  and  the  liver  may  be  somewhat  enlarged,  with  ten- 
derness over  the  hepatic  area.  Vomiting,  chills  or  cliiUiness,  a  rise  of  tem- 
perature sometimes  to  103°-104°  F.  (39.5°-40°  C),  profuse  sweating,  and 
great  general  relaxation  occur.  In  cases  marked  by  high  fever  there  may 
be  enlargement  of  the  spleen  and  febrile  albuminuria.  It  is  probable  that 
there  are  under  these  circumstances  bacterial  invasion  and  acute  chol- 
ecystitis. The  fact  that  the  symptoms  of  gall-stone  coHc  are  sometimes 
present  in  acute  cholecystitis  without  gall-stones  is  not  to  be  overlooked. 
Jaundice  is  a  common  symptom.  It  does  not  occur  so  long  as  the  stone  is 
engaged  in  the  cystic  duct,  but  follows  the  lodgement  of  the  stone  in  the 
common  duct.  When  the  stone  is  of  small  size  and  passes  rapidly  through 
the  common  duct  into  the  intestine,  jaundice  may  not  occur.  In  any  case 
jaundice  does  not  occur  until  several  hours,  often  twenty-four,  have 
elapsed  from  the  beginning  of  the  attack.  It  is  usually  transient,  but 
may  persist  for  several  days  or  weeks.     The  jaundice  is  the  very  type  of 


CHOLELITHIASIS.  31)7 

obstructivo  jnuiulicc  and  is  associated  with  {-lay-colorod  stools,  the 
prosoiU'O  of  hilo  pi^inonts  in  llio  ui-iiic,  itching  of  the  skin,  and  othor 
clmractoristic   syniplorns. 

The  diiiation  of  the  attack  varies  from  a  few  hours  to  several  flays. 
When  tlio  stone  escapes  into  the  intestine  the  pain  ceases,  often  as  abruptly 
as  it  Ix^^an.  leaving;  some  defj;ree  of  local  tenderness,  which  rapidly  suljsides, 
and  lassitude,  from  which  the  i)atient  p;radually  recovers.  Not  rarely  the 
stone  lodges  in  the  ampulla  of  \'ater  and  acts  as  a  ball-valve,  causing  recur- 
rent attacks  of  pain  and  jaundice.  The  pain  is  a  true  colic  caused  by  the 
spasmodic  contraction  of  the  musculatiu-e  of  the  l)ile-ducts  and  the  violent 
pressure  of  the  stone  upon  the  nuicous  mendjrane.  The  swelling  and 
tenderness  of  the  gall-bladder  and  liver  are  due  to  bile  stasis  and  conse- 
quent distention  of  these  organs.  In  bacillary  invasion  there  is  the  super- 
added pain  of  inflammation.  Rare  accidents  are  fatal  syncope  and  the 
rupture  of  the  gall-bladder  into  the  peritoneal  sac.  Palpitation  and  pre- 
cordial distress  may  occur,  while  general  convulsions  and  hysterical  seizures 
are  occasionally  observed  in  neurotic  subjects. 

Direct  Diagnosis  of  Biliary  Colic.  —  The  diagnosis  rests  upon 
the  location  of  the  focus  of  pain,  its  radiation,  local  tenderness,  the  abrupt 
onset  of  the  attack,  vomiting,  chill  or  chilliness,  wath  fever  and  the  symp- 
toms of  obstructive  jaundice.  The  history  of  previous  attacks  is  sugges- 
tive; the  presence  of  gall-stones  in  the  stools  is  conclusive.  Their  absence 
is,  however,  only  of  negative  importance  in  diagnosis.  It  may  be  due  to 
a  faulty  method  of  examination,  to  the  return  into  the  gall-bladder  of  a 
stone  which  has  engaged  in  the  cystic  duct,  to  cessation  of  muscular  spasm 
in  the  walls  of  the  ducts,  to  the  passage  of  the  stone  from  the  narrow  cystic 
duct  into  the  wade  common  duct  and  its  retention  there,  and,  finally,  to 
the  disintegration  of  the  stone  in  the  intestine. 

The  stools  must  be  thoroughly  stirred  with  a  large  quantity  of  water 
and  poured  through  a  fine-meshed  sieve.  The  coarser  particles  are  retained 
and  can  be  examined.  A  double  bag  of  netting  may  be  arranged  upon  a 
stout  wire  ring  like  a  landing  net  and  placed  in  the  bowl  of  the  water- 
closet.  The  faeces  may  be  washed  by  repeated  flushing  and  the  retained 
particles  examined  for  calculi.  If  they  are  not  at  first  found  every  stool 
should  be  examined  for  several  days,  as  they  may  be  retained  in  the 
intestine  for  some  time.  Force  should  not  be  used  in  the  examination, 
since  recently  formed  biliary  calculi  are  soft  and  may  readily  be  disin- 
tegrated in  handling  them.  The  seeds  of  various  fruits,  particles  of  bone, 
and  small  fecal  concretions  are  sometimes  brought  to  the  physician  as 
gall-stones,  and  the  rounded  saponaceous  masses  voided  after  the  ingestion 
of  large  quantities  of  olive  oil  are  frequently  mistaken  for  them,  but  these 
substances  never  contain  cholesterin  or  bile  pigment  in  quantity,  nor  do 
they  present  the  internal  structure  of  gall-stones. 

Differential  Diagnosis. — In  right-sided  renal  colic  the  pain  begins 
in  the  lumbar  region  and  radiates  toward  the  groin.  There  is  retraction 
of  the  testicle  and  pain  in  the  glans  penis.  Jaundice,  tenderness  in  the 
region  of  the  gall-bladder,  and  fever  are  not  usually  present.  A  calculus 
may  be  voided  b}'  way  of  the  urethra.  Peptic  idcer  ma}*  suggest  biliary 
colic.    The  pain,  however,  usually  follows  the  ingestion  of  food  and  is  burn- 
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ing  in  character,  passing  to  the  back.  The  vomiting  is  less  urgent  and 
the  vomitus  may  contain  blood.  There  is  localized  epigastric  tenderness 
and  anaemia.  Nervous  hepatic  colic  —  the  pseudobiliary  cohc  of  nervous 
women — may  lead  to  an  erroneous  diagnosis.  The  pain  is  referred  to  the 
right  side  and  may  radiate  to  the  back  or  shoulder.  It  is  dull  and  dragging 
rather  than  colicky.  The  attack  follows  emotional  excitement  or  fatigue. 
There  may  be  tenderness  upon  pressure,  but  jaundice  does  not  occur. 
Intestinal  colic  is  relieved  by  belching,  the  passage  of  flatus,  or  defecation. 
It  is  more  generalized  and  less  intense  than  biliary  colic  and  not  followed 
by  jaundice.  Lead  colic  may  simulate  gall-stone  colic,  but  the  occupation 
of  the  patient  is  suggestive,  while  stubborn  constipation,  the  gingival  line, 
wrist-drop,  hard  arteries,  and  albuminuria  constitute  a  characteristic 
symptom-complex.     Jaundice  is  absent. 

3.  The  Symptoms  Caused  by  Permanent  Obstruction  of  the  Ducts  by  QaU= 
stones.— The  obstruction  may  involve  the  cystic  duct,  the  common  duct,  or 
the  hepatic  ducts. 

I.  Obstruction  of  the  Cystic  Duct. — Occlusion  of  the  cystic  duct 
by  a  calculus  or  by  the  contraction  of  a  cicatrix  following  ulceration  does 
not  always  cause  serious  symptoms.  It  is  liable  to  be  followed  by,  (a) 
dropsy  of  the  gall-bladder— hydrops  vesica  fellece.  The  tumor  is  cystic 
and  gourd-shaped  or  pear-shaped,  its  narrow  extremity  being  at  its  con- 
nection with  the  liver.  The  contents  in  recent  cases  are  bile  mixed  with 
mucus  or  mucopus, — in  older  cases  a  clear,  thin  mucus  containing  albumin 
and  of  variable  reaction  to  litmus  paper.  The  tumor  projects  downward 
and  may  attain  large  dimensions.  It  is  freely  movable  from  side  to  side, 
unless  fixed  by  adhesions,  and  when  pushed  backward  turns  to  its  original 
position  as  soon  as  the  pressure  is  withdrawn.  When  the  belly  wall 
is  thin  and  relaxed  the  outline  of  the  distended  gall-bladder  may  be  visible, 
fluctuation  may  be  elicited  upon  light  bimanual  percussion  and  palpation, 
and  when  there  are  many  calculi  present  gall-stone  crepitus  may  be  felt, 
(b)  Atrophy  of  the  Gall-bladder. — This  condition  frequently  follows  dropsy 
of  the  gall-bladder.  The  contents  undergo  gradual  resorption  and  the 
bladder  contracts  around  any  stones  that  it  may  contain,  or,  in  the 
absence  of  a  stone,  into  a  small  fibrous  mass,  or  there  may  be  diverticula 
in  which  calculi  are  embedded.  In  old  cases  of  this  kind  Hme  salts  are 
sometimes  deposited  upon  the  mucosa  or  in  the  bladder  wall,  (c)  Acute 
cholecystitis,  usually  simple  hut  in  rare  cases  phlegmonous,  (d)  Suppura- 
tive cholecystitis—empjemsi  of  the  gall-bladder.  The  gall-bladder  may  be 
greatly  enlarged  and  contain  as  much  as  a  htre  of  pus.  Perforation  may 
take  place  into  the  peritoneal  cavity;  more  commonly  adhesions  take 
place  with  abscess  formation. 

The  occurrence  of  these  conditions  may  constitute  the  first  direct 
evidence  of  cholelithiasis.  Under  no  circumstances  should  exploratory 
puncture  be  performed.     Aspiration  has  been  followed  by  fatal  results. 

II.  Obstruction  of  the  Common  Duct. — The  duct  may  be  occluded 
by  a  single  stone  in  the  ampulla  of  Vater  or  in  any  part  of  its  course  or  by 
a  number  of  stones  which  may  also  extend  into  the  cystic  and  hepatic  ducts. 
The  obstruction  may  be,  (a)  complete.  The  calculus  is  tightly  impacted 
in  the  common  duct,  or  a   large  stone  in  the  cystic  duct  compresses 
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the  C()nii>u)ii  duct  at  its  u])])(m-  part  or  the  lu-patic  duct.  There  is  complete 
bile  stasis  witli  dcrp  and  ixMsistcut  jaundice'  and  without  septic  phenomena. 
The  common  (hict  behind  the  obstruction,  and  the  cystic  and  hepatic  tkict.s 
may  be  enormously  dihited  and  simuhitc  the  gall-bhuhhM-,  for  vvhidi  they 
luive  been  mistaken.  The  condition  cannot  always  be  differentiated  from 
compression  of  the  duct  by  new  growtlus,  though  j)ain,  a  history  of  biliary 
colic,  and  absence  of  dilatation  of  the  gall-bladder  are  in  favor  of  a  diagnosis 
ot  complete  obstruction  by  gall-stones.  Or,  (b)  inrowplcle.  In  this  form 
there  is  cholangitis,  which  may  be  simple  or  suppurative.  («)  Incomplete 
obstruction  with  non-suppurative  cholangitis.  There  may  be  a  single 
movable  calculus  in  the  diverticulum  of  Vater  or  in  the  duct  above  it, — 
ball-valve  mechanism. — or  a  small  faceted  stone  partially  impacted,  or 
a  series  of  stones.  The  ducts  above  the  obstruction  are  dilated,  but  the 
gall-bladder  is  often  contracted.  There  are  variations  in  the  degree  of 
jaundice  and  in  the  amount  of  bile  pigment  in  the  faeces.  The  liver  is  only 
slightly  enlarged  and  the  gall-bladder,  as  a  rule,  not  at  all  distended.  Finally 
there  are  irregular  attacks  of  fever  accompanied  with  demonstrable  enlarge- 
ment of  the  spleen.  In  well-marked  cases  of  ball-valve  calculus  the 
paroxysms  of  fever  are  irregularly  recurrent  and  resemble  attacks  of  ague. 
They  are  characterized  by  remarkable  rises  of  temperature, — 103°-106°  F. 
(39.5°-41.1°  C), — intense  chills,  profuse  sweating,  gastric  disturbances  and 
hepatic  tenderness  and  pain.  The  jaundice  is  variable  and  often  intense. 
The  resemblance  to  malaria  is  superficial,  the  periodicity  not  being  regular, 
the  blood  parasite  not  present,  and  quinine  useless.  This  fever  is  known  as 
hepatic  fever  or  the  hepatic  intermittent  fever  of  Charcot.  The  attacks  in 
many  instances  recur  after  irregular  intervals,  during  which  the  tempera- 
ture is  normal,  for  many  months. 

Courvoisier's  Laic. — In  the  great  majority  of  cases  of  obstruction  of  the 
common  duct  by  gall-stone  the  gall-bladder  is  contracted;  in  the  majority 
of  cases  of  obstruction  from  other  causes  the  gall-bladder  is  dilated. 

(,3)  Incomplete  obstruction  with  suppurative  cholangitis.  The 
ducts  are  invaded  by  pyogenic  organisms.  The  suppurative  inflammation 
may  extend  to  the  intrahepatic  ducts — diffuse  intrahepatic  cholangitis — 
and  to  the  gall-bladder — empyema.  Abscess  of  the  liver  and  perforation 
of  the  gall-bladder  with  abscess  formation  may  occur.  There  are  septic 
phenomena.  The  liver  is  enlarged  and  tender;  jaundice  is  of  moderate 
intensity  and  persistent  and  there  is  fever  of  intermittent  or  remittent 
type.  The  course  of  the  disease  is  comparatively  short  and  the  termination 
fatal.  This  is  by  no  means  rare  as  a  terminal  condition  in  old  cases  of 
cholelithiasis. 

In  cholelithiasis  of  the  common  duct  there  is  frequently  an  asso- 
ciated catarrhal  or  interstitial  pancreatitis  and  Cammidge's  test  may  show 
characteristic   crystals. 

4.  Ulcerative  Lesions  Caused  by  Gall-stones. — Biliar)'  fistulse  are  far 
from  uncommon.  Ulceration  of  the  bile  passages  may  occur  without 
S3'mptoms.  As  a  rule,  however,  they  tend  to  grave  derangements  of  health. 
By  the  erosion  of  arterial  branches  in  the  course  of  the  foi-mation  of  fistu- 
lous tracts  in  various  directions,  they  may  cause  hemorrhages  which  may 
be  latent  or  manifest  in  the  stools  or  vomit.     In  rare  instances  gall-stones 
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have  perforated  into  the  portal  vein.  Much  more  common  are  fistulous 
communications  with  the  intestinal  tract.  The  stomach  is  involved  com- 
paratively rarely,  the  duodenum  frequently,  the  small  intestine  much 
less  commonly,  while  fistulous  communications  with  the  colon  have  been 
occasionally  encountered.  There  are  instances  of  fistulas  involving  the 
ureters,  with  the  passage  of  stones  into  the  bladder  and  of  the  direct  pas- 
sage of  biliary  calculi  into  the  urinary  bladder.  Perforation  into  the  pleura 
and  into  the  lung  may  also  occur.  Cutaneous  fistulse  of  spontaneous  origin 
are  very  uncommon,  though  they  are  by  no  means  rare  after  operation. 
They  usually  open  in  the  region  of  the  fundus  of  the  gall-bladder,  but  may 
appear  near  the  umbilicus  or  above  the  pubes.  The  formation  of  these 
ulcerative  tracts  is  always  preceded  by  adhesions  between  the  viscera 
directly  involved  and  followed  by  the  discharge  of  biliary  calculi  into 
the  distant  organ.  The  tracts  themselves  are  often  long  and  tortuous 
and  sometimes  there  are  diverticula  containing  gall-stones.  Abscess 
formation   is    common. 

5.  QaU=stones  in  the  Intestines. — When  by  way  of  the  common  duct, 
as  sometimes  may  occur,  or  by  a  fistulous  tract,  a  large  gall-stone  finds  its 
way  into  the  gut,  it  may  cause  intestinal  obstruction,  either  directly  or  by 
ulceration  followed  by  cicatricial  contraction.  The  obstruction  may  occur 
at  the  pylorus  and  cause  symptoms  suggestive  of  carcinoma.  More  com- 
monly it  is  in  the  lower  part  of  the  ileum.  In  the  region  of  the  caecum  the 
condition  may  simulate  appendicitis.  A  small  stone  may  enter  the  appendix 
or  a  diverticulum.  A  stone  in  the  colon  may  sometimes  be  recognized  upon 
rectal  examination. 

Diagnosis. — Cholelithiasis  is  recognized  during  life  in  a  small  propor- 
tion of  the  cases  only.  The  direct  diagnosis  while  the  gall-stones  remain 
quiescent  in  the  gall-bladder  may,  in  rare  instances,  be  made  by  the  dis- 
covery of  a  tumor  in  the  region  of  the  gall-bladder  in  which  gall-stones 
may  be  felt.  The  walls  of  the  bladder  may  be  thickened  by  chronic  inflam- 
mation or  the  seat  of  nodular  carcinomatous  growths.  The  differential 
diagnosis  between  an  enlarged  gall-bladder  and  a  tumor  of  the  kidney 
depends  upon  the  fact  that  the  former  may  be  pushed  backward  into  the 
abdomen,  but  directly  returns  to  its  former  position,  while  the  latter  will 
remain  in  the  position  into  which  it  is  replaced. 

A  thorough  rontgenological  examination  in  accordance  with  recent 
methods  reveals  the  presence  of  biliary  calculi  in  about  fifty  per  cent,  of 
the  cases.  Negative  findings  are  inconclusive.  All  available  methods  must 
then  be  employed. 

The  attack  of  colic  is  commonly  the  first  positive  sign  of  gall-stone 
disease.  The  symptoms  of  biliary  colic  and  the  differential  diagnosis 
between  that  affection  and  others  which  resemble  it  have  already  been 
discussed.  The  discovery  of  gall-stones  in  the  stools  constitutes  a  positive 
diagnostic  sign. 

Exploratory  puncture  of  the  gall-bladder  is  attended  with  the  danger 
of  the  escape  of  some  of  the  contained  fluid  into  the  peritoneum'  and  a 
general  peritonitis.  It  is  therefore  to  be  emphatically  condemned.  An 
exploratory  operation  by  incision  is,  on  the  other  hand,  comparatively  safe 
and  wholly  justifiable  in  the  presence  of  obscure  and  dangerous  symptoms. 
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Prognosis. — The  fact  that  in  a  hir^c  majority  of  the  casos  no  syinp- 
toins  occur,  and  tliat  tlio  diafijnosis  is  .so  often  simply  a  post-mortem  finding, 
justifies  the  assertion  that  clu)K?Hthiasis  is  a  benign  disease.  Although  it  i.s 
so  often  latent  it  is  not,  however,  free  from  danger.  On  the  contrary,  the 
migration  of  the  stones  by  way  of  the  natural  pa.ssages  and,  to  a  greater 
extent,  by  artificial  channels  caused  by  ulceratitjn  and  adhesions  may  be 
attended  by  groat  siifToring  and  serious  risk  (jf  life.  Even  under  these  cir- 
cumstances the  outlook  is  not  wholly  unfavorable.  When  infection  of  the 
bile  passages  and  gall-bladder  has  taken  place  with  septic  fever,  especially 
when  empyema  of  the  gall-bladder,  suppurative  cholangitis,  or  absce.ss  of 
the  liver  has  occurred  as  a  complication,  the  prognosis  is  highly  unfavor- 
able. The  general  recognition  of  the  fact  that  cholelithiasis  is  a  surgical 
(.lisease  has  rendered  the  prognosis  far  more  favorable  than  it  was  at  a 
period  when  the  sole  dependence  was  upon  drugs  and  mineral  waters. 

vii.  Affections  of  the  Blood=vesseIs  of  the  Liver. 

L  Anaemia. — Nothing  is  known  of  anaemia  of  the  liver  as  a  clinical 
condition. 

2.   Hypersemia. — Two  forms  are  to  be  considered,  active  and  passive. 

(a)  Active  Hypereemia;  Congestion  of  the  Liver. — The  liver  is  one  of 
the  most  vascular  organs  of  the  body.  The  rapid  influx  of  blood  by  way 
of  the  portal  vessels  during  digestion  brings  about  a  physiological  hyper- 
aeniia  which  is  transient,  but  which  in  the  cases  of  persistent  overindulgence 
in  the  pleasures  of  the  table  may  become  the  cause  of  functional  or  even 
of  organic  changes.  Excessive  quantities  of  food,  strong  spices,  coffee, 
and  especially  alcohol  are  credited  with  causing  hypersemia  of  the  liver,  a 
condition  to  which  sedentary  habits  also  contribute.  The  condition  thus 
caused  constitutes  a  conspicuous  feature  in  general  plethora  and  obesity,  and 
is  frequently  associated  with  gout,  gravel,  and  glycosuria.  Toxic  agencies 
such  as  are  present  in  the  acute  fevers  and  malaria,  and,  indirectly,  the  mode 
of  life  common  among  Europeans  in  tropical  climates  are  causal  factors. 

Symptoms. — The  manifestations  of  active  hyperaemia  of  the  liver  are 
indefinite  and  rarely  present  alone.  They  consist  of  sensations  of  pressure 
and  fulness  in  the  right  hypochondrium  and  epigastrium,  wliich  may 
amount  to  actual  pain  and  are  sometimes  intensified  by  movement,  deep 
respiration,  and  pressure.  They  are  associated  with  the  e^'idences  of  enlarge- 
ment of  the  organ  and  certain  symptoms  of  deranged  digestion,  such  as 
epigastric  weight,  heart -burn,  flatulence,  and  fulness  in  the  head.  In 
some  instances  a  periodical  recurrence  of  this  group  of  morbid  phenomena 
accompanies  the  return  of  menstruation  or  the  suppression  of  the  flow, 
or  the  arrest  of  an  habitual  hemorrhoidal  flux.  A  slight  icterus  frequently 
accompanies  the  attack  of  hyperaemia  of  the  liver.  The  tendency  to  the 
development  of  organic  disease  as  a  result  of  permanent  hyperaemia  is  to 
be  considered. 

(b)  Passive  Congestion. — This  form  of  hyperaemia  is  much  more  com- 
mon. All  conditions  which  favor  the  accumulation  of  blood  in  the  venous 
system  and  the  transference  of  blood-pressure  from  the  arterial  to  the 
venous  side  of  the  circulation  lead  to  passive  hvperaemia  of  the  liver,  which 
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constitutes,  in  fact,  an  important  part  of  the  general  visceral  congestion 
characteristic  of  such  states.  Cardiac  affections,  both  valvular  and  myo- 
cardial, especially  when  the  power  of  the  right  ventricle  is  diminished, 
are  important  etiological  factors.  Pulmonary  diseases  which  cause  mechan- 
ical interference  with  the  pulmonary  circulation,  such  as  acute  and  chronic 
bronchitis,  emphysema,  consolidation  of  the  lung  from  exudate  or  sclerosis, 
tumors,  and  extensive  pleural  effusion  or  adhesions,  also  give  rise  to  pas- 
sive hepatic  congestion,  partly  by  reducing  the  calibre  of  the  pulmonary 
vessels  and  partly  by  restricting  the  respiratory  excursus.  Deformities  of 
the  spinal  column  may  act  in  the  same  way.  Local  hyperaemia  is  seen  in  the 
corset  liver  in  the  part  separated  from  the  main  organ.  The  liver  is  enlarged, 
dense,  and  of  a  deep  brownish-red  color — the  cyanotic  or  cardiac  liver. 
Later  it  may  be  contracted,  owing  to  the  overgrowth  of  connective  tissue. 

Symptoms. — In  the  early  stages  symptoms  are  absent  or  subordinated 
to  those  of  the  general  condition.  Later  epigastric  fulness,  especially  after 
eating,  dyspeptic  disturbances  and  hemorrhoids  occur.  Haematemesis 
may  occur.  The  portal  obstruction  may  cause  ascites.  A  mild  jaundice  is 
common.  The  stools  may  be  clay-colored,  and  bile  pigments  may  be 
present  in  the  urine.  Physical  examination  shows  the  liver  to  be 
enlarged.  It  is  usually  tender,  especially  below  the  arch  of  the  ribs  or 
upon  pressure  with  the  flat  hand.    Liver  pulsation  is  often  present. 

Diagnosis. — The  passive  hypersemic  liver  varies  in  size,  whereas  the 
enlargement  of  the  liver  from  other  lesions  is  persistent.  This  fact,  con- 
sidered in  connection  with  the  various  etiological  factors  above  enumerated, 
has  great  diagnostic  significance. 

3.  Diseases  of  the  Portal  Vein.  —  (a)  Occlusion  or  narrowing  of 
THE  PORTAL  VEIN  may  be  caused  by,  (1)  acute  or  chronic  inflammation 
of  the  vessel  wall  or  by  its  invasion  by  a  neoplasm;  (2)  compression  from 
without  by  tumors,  enlarged  lymph-glands,  gall-stones,  or  the  cicatricial 
contraction  of  the  adjacent  parts,  especially  such  as  result  from  syphilis 
and  tuberculosis;  (3)  mechanical  obstruction  caused  by  Distoma  haema- 
tobium; and  finally  (4)  from  other  causes  not  clearly  understood,  (b) 
Thrombosis. — The  foregoing  conditions  cause  slowing  of  the  blood  stream 
in  the  portal  vein  and  thus  favor  thrombus  formation,  which  may  occur 
in  cirrhosis,  syphilis  of  the  liver,  malignant  growths  involving  the  wall  of 
the  vein,  hyperplasia  of  the  lymph-glands  in  the  porta,  compression  or 
perforation  of  the  walls  of  the  vessel  by  hepatic  calculi,  parasite  invasion, 
and  arteriosclerosis.  The  coagulation  forms  a  wall-thrombus,  which  may 
partially  or  wholly  occlude  the  vein,  (c)  Adhesive  Pylephlebitis. — In 
rare  instances  a  collateral  circulation  is  established,  the  thrombus  becomes 
thoroughly  organized,  and  the  vein  is  converted  into  a  fibrous  cord. 

Symptoms. — The  condition  manifests  itself  by  acute  symptoms  which 
may  supervene  in  the  course  of  hepatic  cirrhosis,  chronic  peritonitis,  or 
abdominal  tumor,  or  occur  suddenly  in  persons  apparently  well.  These 
symptoms  consist  of  sudden  intense  epigastric  pain  with  haematemesis, 
melaena,  followed,  in  the  course  of  a  few  days,  by  ascites  and  enlargement  of 
the  spleen.    Icterus  is  sometimes  present. 

(d)  Suppurative  Pylephlebitis. — This  condition  is  due  to  infection 
by  pyogenic  bacteria.     It  is  secondary  to  intestinal  ulceration  such  as 
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occurs  in  tlysentcrv,  enteric  fever,  or  tuberculosis,  to  suppurative  foci,  as 

appemlicitis.  pelvic  tibscesses,  ischiorectal  abscess,  innariied  hemorrhoids,  f)r 
fistula.  Multiple  abscess  formation  occurs  within  the  branches  of  the  portal 
vein.  Septic  phenomena  are  rapidly  dcvehjped.  They  consist  of  irregular 
chills,  fever  of  rapid  and  extreme  oscillation  of  temperature,  coUirpiative 
sweating,  and  profound  asthenia.  Local  symptoms  are  not  constant,  'inhere 
may  be  tenilerness  and  pain  over  the  liver  and  spleen,  the  latter  being 
enlarged.     Icterus  is  not  usually  marked. 

4.  Diseases  of  the  Hepatic  Artery. — (a)  Dilatation  occurs  in  cir- 
rhosis of  the  liver,  (b)  Sclerotic  changes  in  the  wall  are  common.  These 
contlitions  are  of  pathological  rather  than  of  clinical  interest,  (c)  Aneurism 
is  infrequent.  A  number  of  cases  have  been  studied  clinically.  The  diag- 
nosis is  obscure.  Important  symptoms  are  pain,  hemorrhage  from  the, 
bowel  and  uterus.  A  pulsating  tumor  has  never  been  found.  The  cases 
closely  simulate  gall-stone  disease  or  duodenal  ulcer.  The  combination  of 
the  symptoms  of  these  two  conditions  is  of  diagnostic  significance.  Death 
may  occur  suddenly  from  hemorrhage  into  the  gastro-intestinal  tract  or 
into  the  peritoneum. 

5.  Diseases  of  the  Hepatic  Veins. —  (a)  Dilatation  occurs  when  the 
right  heart  is  permanently  dilated  and  hypertrophied.  (b)  Stenosis  is  far 
less  common.  It  may  be  due  to,  (1)  compression  by  tumors,  especially 
gummata  and  enlarged  lymph-nodes;  (2)  disease  of  the  vessel  walls;  (3) 
thrombosis;  and  (4)  embolism.  The  symptoms  are  obscure  and  the  clin- 
ical diagnosis  is  uncertain.  The  spleen  is  palpable,  the  liver  enlarged,  and 
ascites  occurs,  (c)  Thrombosis  may  occur  as  a  result  of  stenosis,  (d)  Emboli 
may  pass  into  the  hepatic  veins  from  the  right  auricle  when  the  blood  current 
is  reversed,  as  may  occur  in  tricuspid  insuflaciency.  The  subsequent  course 
of  embolism  and  thrombosis  of  the  hepatic  veins  varies  according  to  the 
nature  of  the  cause  of  the  occlusion,  namely,  whether  it  be  simple,  infected, 
or  the  result  of  malignant  disease.     Infarcts  are  occasionally  encountered. 

viii.  Abscess  of  the  Liver — Suppurative  Hepatitis. 

Definition. — Suppuration  within  the  liver,  either  in  the  parenchyma 
or  in.  connection  with  the  blood-vessels  or  bile  passages. 

The  following  forms  occur:  (1)  solitary  abscess,  (2)  embolic  or  pyaemic 
abscesses,  (3)  suppurative  pylephlebitis,  (4)  suppurative  cholangitis,  (5) 
local  abscess  formation  caused  by  foreign  bodies  or  parasites. 

The  distinction  sometimes  made  between  primary  and  secondary 
abscesses  of  the  liver  cannot  always  be  observed.  Those  abscesses  due  to 
traumatism  or  the  extension  of  suppurative  processes  from  the  gall-bladder 
or  bile-ducts  are  primary;  those  in  which  infection  has  taken  place  by  way 
of  the  blood  stream  are  secondary. 

Etiology. — Predisposing  Influences. — Residence  in  the  tropics,  espe- 
cially when  associated  with  excesses  at  table  and  overindulgence  in  alcohol, 
amoebic  dysentery,  cholehthiasis,  appendicitis,  traumatism  in  the  region  of 
the  liver  and  blows  upon  the  head,  ulceration  of  the  intestines  and  suppu- 
rative processes  in  the  pelvis,  general  sepsis  with  metastatic  abscesses,  and 
echinococcus  cysts  in  the  liver  are  all  predisposing  factors  of  importance. 
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The  Exciting  Cause. — Infection  of  the  liver  substance,  the  blood- 
vessels, the  bile-ducts,  or  the  gall-bladder  by  pyogenic  organisms  is  the 
direct  cause  of  hepatic  abscess.  The  avenues  of  infection  are  the  portal 
vein,  the  hepatic  vessels,  the  common  duct,  and  penetrating  wounds  or 
fistulous  tracts.  The  organisms  found  in  hepatic  abscess  comprise  Amoebse 
dysenterise,  streptococci,  colon  bacilli,  pneumococci,  typhoid  bacilli, 
Bacillus  pyogenes,  and  actinomyces. 

Morbid  Anatomy. — Tropical  abscess  is  usually  solitary,  though  two  or 
more  abscesses  are  occasionally  encountered.  When  single,  the  abscess  is 
commonly  situated  in  the  right  lobe,  extending  to  the  upper  surface,  less 
frequently  toward  the  concave  surface  of  the  organ.  Recent  abscesses,  as 
seen  at  the  surface  of  the  liver,  are  of  a  grayish-yellow  color  with  a  well- 
defined  outline.  In  a  more  advanced  stage  the  walls  are  shreddy  and 
necrotic  and  contain  a  greenish-  or  reddish-brown  viscid  pus  commingled 
with  blood,  in  which  there  are  fragments  of  liver  tissue.  This  fluid  shows 
fatty  and  granular  detritus,  cellular  elements,  occasionally  Charcot-Leyden 
crystals,  and  amoebse,  which  are  also  present  in  the  tissue  forming  the  wall. 
Cultures  are  commonly  sterile.  The  abscess  wall  consists  of  an  inner  necrotic 
layer,  a  middle  layer  in  which  there  is  proliferation  of  connective  tissue, 
and  an  outer  layer  of  intense  hypersemic  tissue.  The  chronic  abscesses 
frequently  have  an  extremely  dense  wall.  Rupture  may  occur  into  the  lower 
lobe  of  the  right  lung,  into  the  pleura  (causing  an  empyema),  into  the  vena 
cava,  the  portal  or  hepatic  veins,  or  into  the  stomach,  intestine,  peritoneum, 
pericardium,  or  externally.  Perforation  into  the  right  kidney  is  a  rare 
event.  Traumatic  abscess  is  usually  single"  and  has  no  distinctive  anatom- 
ical characters.  Pyaemic  abscesses  are  almost  always  multiple  and  may  be 
very  numerous.  When  large  they  are  due  to  the  coalescence  of  several  small 
cavities.  The  infected  emboli  find  their  way  to  the  liver  through  the  hepatic 
artery  or  form  infected  thrombi  in  the  portal  vein.  Echinococcus  cysts 
undergo  suppurative  changes  as  the  result  of  infection  following  trauma 
or  inflammation  of  the  bile  passages.  The  abscesses  may  be  of  great  size, 
and  contracted  hydatids,  dead  scolices,  shreds  of  the  cyst  wall,  fat,  and 
bilirubin  may  be  found  in  the  pus. 

Symptoms. — 1.  Solitary  Abscess. — This  condition  is  common  among 
Europeans  in  the  tropics  and  chiefly  affects  males.  It  occurs  also  in  the 
temperate  zones.  It  is  almost  always  associated  with  amoebic  dysentery, 
though  cases  occur  in  which  no  history  of  dysentery  can  be  obtained.  The 
abscess  may  present  no  definite  symptoms  and  finally  reveal  its  presence 
by  rupture  which  may  prove  fatal.  The  principal  symptoms  are  fever, 
pain,  tenderness,  and  septic  phenomena.  Enlargement  of  the  liver  may 
be  demonstrated.  The  temperature  is  irregular.  There  is  paroxysmal 
fever  of  intermittent  type,  sometimes  of  regular,  sometimes  of  irregular, 
periodicity,  the  temperature  frequently  falhng  to  subnormal  ranges. 
Rigors  are  followed  by  rises  of  temperature  to  103°-105°  F.  (39.5°-40.5°C.), 
followed  by  copious  sweating.  The  condition  frequently  simulates  a 
malarial  intermittent  fever.  In  the  chronic  cases  fever  may  be  absent. 
Pain  referred  to  the  region  of  the  liver,  the  back,  the  epigastrium,  or  the 
right  shoulder  is  a  common  symptom.  It  is  often  associated  with  sen- 
sations of  weight  and  dragging  in  the  right  hypochondrium,  much  increased 
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when  the  patient  turns  upon  his  left  side,  and  with  tenderness  upon  pres- 
sure at  the  costal  margin  in  the  inaniniillarv  line.  The  shoulder  pain  is 
due  to  irritation  of  the  terminal  fdaments  of  the  right  phrenic  nerve  which 
are  distributed  to  the  capsule  of  the  liver.  The  stimulus  is  transmitted 
to  the  fourth  cervical,  which  anastomoses  ^\^th  the  phrenic  and  sends 
sensory  branches  to  the  shoulder.  The  facies  <jf  the  patient  is  sallow, 
pallitl,  muddy,  and  faintly  icteroid.  Irregular  diarrha^a,  digestive  dis- 
turbances, and  great  mental  depression  are  common.  Leucocytosis  is 
sometimes  present,  often  absent,  and  therefore  not  usually  of  diagnostic 
value.  Enlargement  of  the  liver  is  most  marked  in  the  right  lobe  and 
upward.  This  condition  is  in  contrast  with  many  diseases  of  the  liver 
in  which  the  enlargement  is  in  a  downward  direction,  as  fat  infiltra- 
tion, hypertrophic  cirrhosis,  and  carcinoma.  The  upper  margin  of  liver 
dulness  is  usually  higher  in  the  back  near  the  spine  than  anteriorly.  In 
extensive  abscess  formation  the  lower  margin  of  the  liver  may  extend  a 
hand's  breadth  below  the  edge  of  the  ribs.  The  entire  right  hypochon- 
drium  may  bulge,  the  ribs  protrude  and  be  widely  separated,  and  fluctua- 
tion may  be  detected.  Palpation  may  be  painful.  The  margin  of  the 
liver  is  felt  to  be  rounded  and  blunt,  the  superficial  venules  over  the  liver 
may  be  dilated,  and  there  may  be  circumscribed  cyanosis  with  oedema. 
Upon  deep  respiration  a  friction  fremitus  may  sometimes  be  detected. 
Perforation  into  the  lung  may  occur  or  amoebic  infection  through  the 
diaphragm  without  rupture.  The  base  of  the  right  lower  lobe  shows  signs 
of  consolidation,  there  is  intense  paroxysmal  cough,  with  characteristic 
expectoration  resembling  anchovy  sauce  and  containing  Amoebae  coli  in 
varying  numbers  and  actively  motile.  The  color  of  the  expectoration  is 
due  to  altered  blood.  The  sputum  may  be  blood-tinged  or  bright  red  and 
very  abundant.  It  may  contain  pus  and  shreds  of  liver  tissue.  Recovery 
may  take  place  in  the  course  of  several  weeks.  Perforation  into  the  pleura 
causes  empyema  with  characteristic  symptoms  and  physical  signs;  into 
the  pericardium  is  followed  by  fatal  collapse;  into  the  stomach  gives  rise 
to  vomiting  of  blood-tinged  fetid  pus;  into  the  intestine  to  the  presence  of 
pus  in  the  stools.  Coincident  with  the  escape  of  pus  in  these  various 
directions  there  is  sudden  subsidence  of  the  liver  tumor,  together  \nth 
sensations  of  collapse.  Rupture  into  the  vena  cava  is  followed  by  rapid 
death  with  symptoms  of  asphyxia.  In  the  rare  cases  of  perforation 
of  a  liver  abscess  into  the  pelvis  of  the  right  kidney,  the  urine  con- 
tains pus  of  a  brownish-red  color  which  may  show  the  presence  of 
liver-cells   or   blood-corpuscles. 

2.  Embolic  or  Py.^mic  Abscesses. — The  multiple  small  abscesses 
in  the  liver,  which  occur  in  some  cases  of  general  septicopysemia,  may  cause 
pain  and  tenderness  in  the  hepatic  region  and  a  slight  subicteroid  discolor- 
ation of  the  skin.  When  these  symptoms  are  superadded  to  the  rigors, 
high  temperature,  sweating,  and  prostration  of  the  septic  condition,  and 
especially  when  a  suppurative  focus  can  be  discovered,  the  diagnosis  of 
metastatic  abscesses  in  the  liver  may  be  made. 

3.  Suppurative  Pylephlebitis. — The  chnical  manifestations  are  the 
same  as  in  pysemic  abscess.  The  Hver  is  enlarged  and  tender,  there  is  fever 
of  septic  type,  and  a  muddy,  icteroid  skin. 
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4.  Suppurative  Cholangitis. — The  history  of  attacks  of  gall-stone 
colic  or  of  the  recovery  of  gall-stones  from  the  stools,  and  the  symptoms  of 
cholangitis  or  the  presence  of  a  distended  gall-bladder  are  important  for 
the  diagnosis. 

5.  Foreign  Bodies  and  Parasites. — Needles  have  penetrated  the 
wall  of  the  oesophagus  or  stomach  and  entered  the  liver  substance,  causing 
abscess.  A  needle  or  a  fish-bone  has  been  known  to  perforate  a  branch 
of  the  portal  vein  and  give  rise  to  pylephlebitis.  The  part  plaj^ed  by 
echinococcus  cysts  in  producing  liver  abscess  has  been  described.  The 
penetration  of  round  worms  into  the  common  duct  and,  less  commonly, 
the  presence  of  flukes  have  caused  suppurative  processes.  These  parasites 
probably  act  merely  as  carriers  of  pyogenic  germs. 

Diagnosis. — Direct. — Abscess  of  the  liver  is  often  latent  and  wholly 
overlooked,  notwithstanding  the  fact  that  the  patients  almost  always 
present  the  appearance  of  serious  illness.  This  is  due  to  the  fact  that 
local  sj-mptoms  may  be  altogether  absent  or  subordinated  to  those  of  the 
primary  disease.  When  pain,  tenderness,  and  enlargement  of  the  liver  are 
present,  and  a  source  of  infection  can  be  found  in  the  structures  tributary 
to  the  portal  vein;  or  a  focus  of  purulent  inflammation  elsewhere;  or  when 
there  is  a  history  of  traumatism  involving  the  liver,  or  of  bone  injury, 
especially  injury  to  the  bones  of  the  skull,  or  of  cholelithiasis,  a  positive 
diagnosis  may  be  made.  Nevertheless  the  symptoms  are  frequently  obscure, 
and  the  diagnosis,  even  when  abscess  is  suspected,  cannot  in  many  cases 
be  positively  determined.  Tliis  statement  is  especially  true  of  abscesses 
of  moderate  size  centrally  situated  in  the  substance  of  the  liver,  and  of 
the  multiple  small  abscesses  which  occur  in  general  septic  conditions  and 
in  acute  cholangitis  and  pylephlebitis.  Of  positive  diagnostic  import  are 
pain  referred  to  the  region  of  the  liver  and  the  right  shoulder,  enlargement 
of  the  Kver  in  an  upward  direction,  bulging,  particularly  when  circum- 
scribed, and  fluctuation.  Examination  by  the  X-rays  jdelds,  as  a  rule, 
unsatisfactory  results,  owing  to  the  density  of  the  liver,  but  in  exceptional 
cases  may  be  of  service. 

Differential.  —  The  follo\vdng  conditions  are  to  be  considered: 
(a)  Malarial  Fever. — The  regularly  intermittent  fever  often  closely  simu- 
lates malarial  fever,  but  the  absence  of  marked  splenic  enlargement  and 
of  the  malarial  blood  parasite,  and  the  failure  of  quinine  to  control  the 
fever  are  of  diagnostic  significance,  (b)  Right-sided  Empyema. — When 
the  abscess  ruptures  into  the  pleura  an  empyema  is  produced,  but  perfora- 
tion of  the  lung  commonly  follows,  and  the  true  nature  of  the  condition 
is  revealed  upon  the  expectoration  of  pus  resembling  anchovy  sauce  and 
containing  amoebae.  (c)  Subphrenic  Abscess. — The  downward  displace- 
ment of  the  liver,  the  fact  that  the  lower  border  of  the  lung  descends  upon 
deep  inspiration,  and  a  history  of  gastric  ulcer  may  be  of  service  in  the  dif- 
ferentiation from  hepatic  abscess.  When  gas  is  also  present, — pyopneumo- 
thorax subphrenicus.. — the  diagnosis  is  less  difficult,  (d)  Abscess  of  the 
Ahdoviinal  Wall. — Perforation  through  the  abdominal  wall  presents  little 
difficulty.  A  mural  abscess  may  closely  simulate  liver  abscess.  Such 
lesions,  usually  associated  with  tuberculosis  of  the  ribs,  are  superficially 
situated,  and  an  exploratory  needle  does  not  follow  the  movements  of 
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respiration.  Tho  liver  is  iint  enlarged,  (e)  Kinjii/nna  of  the  Call-hladdcr.  — 
The  situation  of  the  tumor,  its  gourd-like  outline,  and  some  degree  of 
lateral  movement  ujjon  pressure  arc  important  points  in  diagnosis,  (f) 
l-'rhinorocnis  Cyst.s. — Slowness  of  growth,  absence  of  f(!ver  and  signs  of 
inflamniation,  very  obscure  fluctuation,  and  the  hydatid  thrill  are  char- 
acteristic of  these  cysts.  When  they  become  infected  the  differential 
diagnosis  from  hepatic  abscess  is  attended  with  great  difficulty.  The 
presence  of  booklets  or  shreds  of  cyst  walls  in  the  pus  is  of  positive  diag- 
nostic significance,  (g)  Abscess  of  tlic  Left  Lohc. — An  al)sce.ss  in  tiiis  posi- 
tion is  uncommon.  It  may,  in  the  absence  of  inflammatory  symptoms, 
simuhite  carcinoma  ventriculi,  from  which  it  may  be  distinguished  by 
the  age  of  the  j)atient,  the  history  of  the  case,  an  examination  of  the  gastric 
contents,  and  the  presence  of  foci  of  infection  in  the  intestines  or  elsewhere, 
(h)  Aneurism  of  the  Aorta. — Hepatic  abscess  to  which  the  movements  of 
the  aorta  are  transmitted  may  simulate  an  aneurism  in  the  region  of  the 
ca?liac  axis.  In  abscess  the  pulsation  is  to  and  fro,  not  expansile,  diastolic 
shock  is  absent,  a  bruit  is  not  heard,  and  the  pain  is  less  severe  and  par- 
oxysmal than  in  aneurism  and  has  a  different  focus  of  maximum  intensity, 
(i)  Hepatic  Fever. — The  intense  fever  with  chills  and  sweating  w^hich  occurs 
in  certain  cases  of  gall-stone  disease  is  frequently  regarded  as  due  to  abscess 
of  the  liver.  It  is  now  known  that  this  symptom  may  occur  in  the  absence 
of  suppuration.  The  fever  occurs  in  paroxysms,  which  may  have  a  regular 
periodicity  or  recur  at  irregular,  often  j^rolonged,  intervals,  during  which 
there  is  complete  apyrexia  and  the  nutrition  may  be  fairly  well  maintained. 
The  varying  jaundice,  which  is  intensified  during  the  febrile  attacks,  is  sug- 
gestive, and  the  long  duration  of  the  condition  is  of  diagnostic  importance. 

Exploratory  puncture  may  be  made  in  a  doubtful  case.  The  patient 
must  be  etherized  and  the  skin  cleansed  as  in  any  surgical  operation.  The 
aspirator  needle,  which  should  be  of  large  calibre,  should  be  introduced 
at  the  suspected  point  in  the  infra-axillary  region  or  over  the  area  of 
hepatic  dulness  behind.     Repeated  puncture  may  be  necessary. 

Prognosis. — The  outlook  in  pysemic  abscesses  is  ominous.  In  diffuse 
suppurative  cholangitis  and  pylephlebitis  and  in  traumatic  abscess  it  is 
highly  unfavorable.  In  solitary,  tropical  abscess  it  is  much  more  hope- 
ful. Recovery  may  take  place  after  aspiration  or  incision.  In  the  more 
chronic  cases  of  solitary  abscess,  perforation  into  the  lung  or  the  intestine 
or  through  the  skin  may  be  followed  by  recovery.  In  individual  cases 
marked  septic  phenomena,  persistence  of  dysenteric  symptoms  or  of  sup- 
puration in  pelvic  abscess  or  bone  disease,  the  supervention  of  amyloid 
disease,  and  the  development  of  cachexia  are  highly  unfavorable.  The 
danger  of  rupture  into  the  vena  cava,  the  pericardium,  or  the  peritoneum 
renders  the  prognosis  uncertain. 

ix.  Fatty  Liver. 

Definition. — This  term  is  used  to  designate  all  conditions  charac- 
terized by  an  abnormal  increase  in  the  fat  of  the  liver. 

Under  physiological  conditions  the  fat  in  the  liver-cells  varies  and 
is  dependent  upon  the  amount  and  character  of  the  food.     The  ingestion 
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of  large  quantities  of  fat  is  followed  by  an  increase  of  fat-globules  in  the 
peripheral  cells  of  the  acini.  This  increase  is  transient,  disappearing  in 
the  course  of  several  hours. 

Pathologically  two  different  forms  of  fatty  liver  occur — fatty  infiltra- 
tion and  fatty  degeneration.  These  forms  sometimes  coexist.  Fatty 
infiltration  is  the  result  of  an  increased  deposit  of  fat  in  the  parenchyma 
of  the  liver  in  the  absence  of  fatty  change  in  the  protoplasm  of  the  cells. 

Fatty  degeneration  consists  of  a  destruction  of  the  protoplasm  of  the 
cells  with  fat  accumulation. 

Etiology. — Fatty  infiltration  occurs  in  general  obesity  and  in  persons 
who  habitually  consume  inordinate  amounts  of  fats  and  carbohydrates; 
at  the  middle  periods  of  Hfe;  and  in  many  women  after  the  menopause. 
It  is  common  in  conditions  in  which  there  is  deficient  oxidation,  marked 
anaemia,  advanced  phthisis,  or  the  cachexias.  Chronic  alcoholism  leads 
to  fatty  degeneration  of  the  liver  by  interfering  with  the  oxygenation  of 
fats  and  carbohj^drates,  the  oxygen  being  largely  required  for  the  com- 
bustion of  the  alcohol  consumed.  Fatty  degeneration  is  caused  by  certain 
poisonSj  as  phosphorus,  the  toxin  of  acute  yellow  atrophy,  and  arsenic, 
mercury,  and  antimony. 

Morbid  Anatomy. — The  ordinary  fatty  liver — fatty  infiltration — is  uni- 
formly enlarged  and  may  reach  double  the  normal  weight.  It  is  smooth,  of  a 
pale  yellow  or  drab  color,  and  gi'easy.  In  fatty  cirrhosis  the  surface  shows 
irregular  granular  prominences.  On  section  the  light  yellow  color  and  empt}' 
blood-vessels  are  noticeable  and  the  knife  is  smeared  with  grayish-white  fat. 
Microscopically  the  cells  are  distended  with  small  and  large  fat  droplets. 

Symptoms. — Clinically  fatty  infiltration  is  to  be  distinguished  from 
fatty  degeneration.  In  the  former  the  parenchyma  is  not  degenerated 
but  simply  contains  an  excess  of  fat.  The  hepatic  functions  are  therefore 
maintained,  and  general  symptoms  do  not  occur.  In  the  latter  the  liver- 
cells  are  affected  by  a  degenerative  process,  their  functions  are  no  longer 
performed  normally,  and  grave  symptoms  are  present,  as  in  acute  j'ellow 
atrophy,  q.v.,  and  phosphorus  poisoning.  The  symptoms  in  fatty  infiltra- 
tion are  not  well  defined.  The  appearance  of  the  patient  and  the  symp- 
toms referable  to  other  organs  are  dependent  upon  the  primary  disease. 
Jaundice  does  not  occur.  The  stools  maybe  light-colored  or  even  whitish- 
gray,  and  putty-like  in  consistency.  The  urine  does  not  contain  bile  pig- 
ments in  excess.  Hemorrhoids  may  occur,  but  the  signs  of  portal  obstruc- 
tion are  not  common.  In  obese  persons  the  physical  signs  are  often 
obscure,  but  in  phthisis  and  cachectic  conditions  the  greatly  enlarged  liver 
uisly  be  sometimes  visible  through  the  belly  wall  and  almost  always  recog- 
nized upon  palpation.  It  is  smooth,  vrith  a  rounded  lower  border,  pro- 
jecting far  below  the  margin  of  the  ribs,  and  is  painless. 

Diagnosis. — Shght  grades  of  fatty  hver  cannot  be  recognized  during  life. 
When  the  condition  is  well  developed  it  is,  except  in  the  case  of  great  obesitj^, 
easy  of  recognition.  The  great  enlargement,  smooth  surface,  and  nearly  nor- 
mal contour  are  characteristic.  The  underlying  disease,  as  ansemia,  phthisis, 
the  various  cachexias,  is  of  diagnostic  importance.  The  soft  consistence 
enables  us  to  exclude  amyloid  liver,  leukaemic  tumors,  and  hypersemia. 

Prognosis. — Fatty  liver  is  a  secondary  pathological  condition,  and 
the  prognosis  is  that  of  the  primary  disease. 
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X.   Chronic  Interstitial  Hepatitis. 

Cirrhosis   of  the   Liver. 

Definition. — A  chronic  disease  of  the  liver  due  to  various  toxic  or 
infectious  causes,  mechanical  irritation,  or  stasis  of  blood  or  bile,  and 
characterized  by  an  overgrowth  of  the  interstitial  connective  tissue  of 
the  organ. 

It  is  of  interest  to  investigate  the  etymological  significance  of  this 
unfortunate  word  "cirrhosis,"  originally  selected  by  Laennec  to  describe 
an  anatomical  peculiarity  of  the  contracted  liver  far  from  constant,  and 
subsequently  applied  to  changes  in  other  viscera  attended  by  an  over- 
growth of  connective  tissue,  so  that  there  have  been  those  who  have  spoken 
of  cirrhosis  of  the  kidney,  cirrhosis  of  the  lungs,  and  the  like.  The  word 
is  derived  from  the  Greek  Mppoq,  tawny  or  orange-yellow,  the  color  of  the 
liver  substance  in  some  of  the  cases.  It  has  nothing  whatever  to  do,  save 
by  a  remote  and  misleading  association,  with  the  sclerotic  changes  due  to 
hyperplasia  of  connective-tissue  stroma. 

The  difficulties  in  the  diagnosis  of  hepatic  cirrhosis  are  not,  as  in  most 
other  diseases,  accidental.  They  do  not  arise  from  the  peculiarities  of 
individual  cases.  They  are  essential  and  due  to  the  fact  that  no  definition 
can  be  framed  that  at  once  pathologically  and  clinicalh'  includes  all  the 
cases.  This  arises  from  Laennec's  choice  of  a  term  descriptive  of  an  incon- 
stant phenomenon  and  without  pathological  significance.  ''Cirrhosis"  is 
conspicuous  among  the  nosological  terms  that  hamper  medicine  and 
obstruct  the  progress  of  knowledge.  If  it  could  be  erased  from  the  list  of 
diseases  our  conception  of  the  various  conditions  to  which  it  is  applied 
would  be  greatly  simplified.  The  one  underlying  lesion  common  to  all  of 
them  is  an  overgrowth  of  the  fibrous  tissue  of  the  liver.  The  term  chronic 
interstitial  hepatitis  is  at  once  descriptive  of  the  anatomicopathological 
condition  and  sufficiently  comprehensive  to  include  all  the  cases.  Its 
more  general  use  is  to  be  desired. 

Etiology. — The  etiological  relations  of  individual  cases  may  be  indi- 
cated by  qualifying  adjectives: 

(a)  In  general  toxic,  and  in  particular  alcoholic,  plumbic,  gouty, 
diabetic,  rachitic,  and  the  like.  "We  must  include  here  forms  of  interstitial 
hepatitis  due  to  chronic  phosphorus  poisoning  and  the  abuse  of  condiments. 
The  assumption  that  intestinal  autointoxication  gives  rise  to  interstitial 
hepatitis  requires  confirmation. 

(b)  In  general  infectious;  in  particular  the  specific  febrile  infections 
are  occasionally  followed  by  chronic  interstitial  hepatitis.  Malaria  pro- 
duces similar  changes,  and  s^^philis  gives  rise  to  three  well-characterized 
forms,  namely,  diffuse  syphilitic  hepatitis,  commonly  congenital,  gummata 
which  undergo  fibroid  transformation,  and  an  extensive  perihepatitis 
with  increase  in  connective  tissue  of  the  portal  canals. 

(c)  Mechanical  irritation.  The  long-continued  exposure  to  an  atmos- 
phere laden  with  dust  particles  such  as  produce  pneumonoconiosis,  whether 
these  be  mineral  or  metallic,  may  also  give  rise  to  an  inflammatory  process 
in  the  connective  tissue  of  the  liver. 
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(d)  Congestive;  the  chronic  hyperemia  of  the  blood-vessels  occurring 
in  heart  disease  gives  rise  to  an  interstitial  hepatitis — the  cardiac  liver. 

(e)  Obstructive,  the  result  of  chronic  obstruction  in  the    bile-ducts. 
Pathology   and    Classification. — Vaughan,  in  a  recent  study  of  the 

subject,  concludes  that  so-called  atrophic  and  hypertrophic  cirrhosis  are 
not  different  forms  of  the  same  disease  but  wholly  different  diseases. 
He  states  that  the  former  is  known  as  atrophic  cirrhosis  because  from  its 
earliest  possible  recognition  the  liver  is  less  than  normal  in  size;  while 
the  hypertrophic  is  known  as  such  because  at  every  stage  of  the  disease 
the  liver  is  larger  than  normal;  that  the  atrophic  is  known  as  venous  cir- 
rhosis because  of  the  early  and  constant  involvement  of  the  intrahepatic 
branches  of  the  portal  vein,  the  hypertrophic  as  biliary  cirrhosis  because 
of  the  early  appearance  and  constancy  of  icterus;  that  in  atrophic  cirrhosis 
the  primary  destructive  changes  are  in  the  hepatic  cells,  while  in  hyper- 
trophic cirrhosis  the  epithelium  of  the  gall-ducts  is  the  site  of  the  primary 
involvement;  that  the  former  might  be  known  as  toxic,  the  latter  as  in- 
fective cirrhosis. 

This  clear-cut  classification,  while  in  some  respects  convenient  and 
while  it  provides  categories  for  well-marked  cases  of  widely  different  mor- 
bid conditions,  by  no  means  meets  the  requirements  of  all  the  cases  and 
does  not  appear  to  be  wholly  justified  upon  etiological,  anatomical,  or 
chnical  grounds.  There  are  cases  of  atrophic  cirrhosis  in  the  causation  of 
w^hich  alcohol  plays  no  part,  and  cases  of  hypertrophic  cirrhosis  in  hard 
drinkers.  My  clinical  experience  leads  me  to  believe  that  alcohol  is  a  very 
common  cause  of  the  latter  form  of  cirrhosis. 

Cases  of  cirrhosis  of  the  liver  without  jaundice  and  with  the  evidences 
of  a  high  degree  of  portal  obstruction,  in  which  the  liver  is  normal  in  size 
or  slightly  enlarged,  are  by  no  means  rare.  In  addition  to  these  there  is 
the  fatty  cirrhosis  common  in  beer-drinkers.  There  is  a  large  group  of 
cases  in  which  the  symptoms  are  neither  those  of  the  atrophic  nor  the 
hypertrophic  form.  These  are  designated  mixed  forms,  and  are  thought 
to  be  due  to  the  coexistence  of  the  two  forms,  the  toxic  and  the  infective, 
in  the  same  individual.  On  the  other  hand,  Hawkins  of  St.  Thomas's 
Hospital,  in  the  article  on  cirrhosis  of  the  liver  in  Allbutt's  System,  expresses 
the  opinion  that  the  terms  ''atrophic"  and  "hj'pertrophic"  are  scarcely 
worth  retaining.  "The  former,"  he  observes,  "has  lost  much  of  its 
fitness  now  that  statistics  show  that  the  hob-nailed  liver,  to  which  it  v^^as 
originally  applied,  is  not  necessarily  small,  but  is  often  increased  both  in 
size  and  weight,"  while  "the  phrase  hypertrophic  cirrhosis  has  become  so 
complicated  by  the  postulate  of  a  biliary  cirrhosis  that  its  significance  is 
vague  and  uncertain."  Hawkins  does  not  recognize  a  vascular  or  toxic 
form  corresponding  to  the  atrophic  form  of  writers — Laennec's  cirrhosis — 
and  a  biliary  or  infectious  form — Hanot's  cirrhosis, —  but  states  that  "  two 
forms  of  cirrhosis  of  the  liver  are  induced  by  the  excessive  use  of  alcohol." 
These  two  forms  are  separated  both  in  their  morbid  anatomy  and  in  their 
clinical  features.  In  the  first,  which  is  by  far  the  more  common,  the  newly 
developed  fibrous  tissue  is  "multilobular,"  that  is,  it  tends  to  surround 
large  groups  of  hepatic  lobules.  This  form  is  commonly  associated  with 
ascites  but  seldom  with  jaundice.     In  the  second  and  less  common  form 
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of  alcoholic  cirrhosis  the  now  tissue  is  mostly  developed  around  single  lobules 
and  the  condition  is  properly  described  us  "  unilobuhir. "  TIuto  is  little 
tendency  to  ascites,  while  jaundice  is  common. 

In  this  connection  may  be  mentioned  Floxner's  researches  in  rfjiard 
to  the  new  tissue  in  cirrhosis  of  the  liver.  He  found  both  the  white  fibrous 
tissue  and  the  elastic  tissue  increased  and  the  chief  distinction  between 
the  histology  of  the  atrophic  and  hypertrophic  cirrhosis  to  depend  upon 
the  degree  of  extralobular  gnjwth  and  the  freedom  with  which  the  h^bules 
are  invaded,  and  that  ''in  hypertrophic  cirrhosis  there  would  appear  to 
be  less  interlobular  growth  anil  an  earlier  and  finer  intraloljular  growth." 

Symptoms. — ("linically  not  all  forms  of  interstitial  hepatitis  can  be 
recognizetl.  The  symptoms  arc  often  vague  and  referable  to  other  organs, 
especially  those  of  the  gastro-intestinal  tract.  In  many  of  the  cases  the 
condition  during  life  can  only  be  suspected,  the  morbid  phenomena  being 
those  of  the  primary  disorder.  Direct  physical  signs  are  available  for 
diagnosis  only  when  there  are  definite  changes  in  the  size  or  contour  of 
the  liver.  Hence  the  cases  of  chronic  interstitial  hepatitis,  whatever  their 
course,  must  be  arranged  in  three  groups  according  as  the  liver  is  found 
upon  physical  exploration  to  be,  (a)  of  about  the  normal  size,  (b)  atrophic, 
and  (c)  hypertrophic. 

(a)  Since  there  are  no  characteristic  symptoms  in  many  cases  of  chronic 
interstitial  hepatitis,  and  since  in  many  of  the  cases  the  liver  remains  of 
normal  size  throughout  and  is  always  of  normal  size  until  the  disease 
has  made  some  progress,  it  follows  that  the  diagnosis  is  impossible  in 
a  considerable  proportion  of  the  cases  and  in  the  earlier  stages  of  all  cases. 
The  most  that  can  be  done  is  to  assume  that  when  certain  etiological 
factors,  as  alcoholism,  malaria,  valvular  disease  of  the  heart  with  failing 
compensation,  are  operative,  and  more  or  less  well-pronounced  gastrohepatic 
symptoms  present,  the  patient  may  have  an  interstitial  hepatitis.  The 
diagnosis  under  such  circumstances  must  be  purely  an  anatomical  one, 
and  this  is  frequently  the  case  in  the  fatty  form  of  interstitial  hepatitis 
in  which  symptoms  directly  referable  to  the  liver  are  often  absent,  and 
not  rarely  in  the  multilobular  form  either  with  or  without  atrophy.  In 
the  latter  instance  the  true  nature  of  the  malady  may  reveal  itself  in  sudden 
copious  hsematemesis  or  in  the  peculiar  toxtemia  caused  by  the  entrance  of 
portal  l)lood,  which  has  not  traversed  the  liver,  into  the  general  circulation. 

When,  however,  there  are  decided  changes  in  the  size  of  the  liver 
the  state  of  affairs  is  wholly  different.  The  interstitial  hepatitis  reveals 
itself  not  only  in  physical  signs,   but  also  in  symptoms  of  significance. 

(b)  The  liver  is  diminished  in  size — Laennec's  cirrhosis.  A  high 
degree  of  atrophy  may  occur,  provided  the  collateral  circulation  has  been 
established,  without  the  development  of  ascites  or  other  symptoms  which 
attract  the  attention  of  the  patient  to  the  liver.  As  a  general  rule,  however, 
the  malnutrition,  vomiting,  the  enlargement  of  the  spleen,  hemorrhoids, 
the  distended  superficial  abdominal  veins,  and  the  increased  girth  caused 
by  the  ascites  are  diagnostic.  It  is  of  cardinal  importance  also  to  remem- 
ber that  all  these  phenomena  can  occur  in  an  interstitial  hepatitis  in  which 
the  liver  is  not  only  not  atrophic  but  even  somewhat  enlarged.  Under 
these  circumstances  jaundice  is  not  usually  present. 


412 


MEDICAL  DIAGNOSIS. 


(c)  The  liver  is  increased  in  size.  The  hypertrophic  form  of  chronic 
interstitial  hepatitis, — Hanoi's  disease, — like  the  forms  already  consid- 
ered, may  present  extreme  difficulties  in  diagnosis  in  its  early  stages. 
The  liver  may  be  as  yet  of  normal  size.  The  early  icterus  may  resemble 
that  of  catarrhal  jaundice — a  resemblance  heightened  by  its  fluctuation 
or  temporary  disappearance,  and  by  the  occurrence  of  fever.  The  recur- 
rence or  persistence  of  the  jaundice,  its  intensity,  and  the  presence  of  bile 

in  the  stools  are  of  diagnostic 
importance.  When  the  disease  is 
established  the  uniform  enlarge- 
ment of  the  liver,  the  splenic 
tumor,  the  deep  and  persistent 
jaundice,  and  the  occasional 
attacks  of  fever  are  diagnostic. 
The  fever  is  of  subcontinuous  or 
remittent  type  and  extends  over 
periods  of  days  or  weeks.  Chills 
and  sweating  are  not  common,  as 
in  the  fever  of  impacted  gall-stone 
— Charcot's  or  true  hepatic  fever. 
Diagnosis. — D  i  r  e  c  t  .  — The 
diagnosis  of  well-defined  cirrhosis 
of  the  liver,  the  terminal  condi- 
tion, is  usually  a  simple  matter. 
Whether  it  be  the  atrophic  form 
of  Laennec  or  the  hypertrophic 
form  of  Hanot,  the  symptom- 
complex  in  most  of  the  cases  is 
characteristic.  In  the  former  the 
pinched  face  with  its  distended 
venules  and  muddy  or  subicteroid 
hue, — fades  hepatica, — the  spare 
chest  and  thin  arms,  the  distended 
belly  with  its  conspicuous  super- 
ficial veins,  and  the  diminished 
area  of  liver  dulness  leave  no 
doubt  of  the  nature  of  the  malady. 
In  the  latter  the  jaundice,  the 
fairly  well-preserved  nutrition,  the 
big  liver  without  ascites,  and  occa- 
sional irregular  fever  render  the  diagnosis  equally  clear.  The  two  conditions 
are  clinically  distinct  because  they  are  the  manifestations  of  essentially 
different  pathological  lesions.  The  one  thing  that  these  lesions  have  in  com- 
mon is  an  overgrowth  of  the  interstitial  connective  tissue  of  the  liver.  It 
might  be  said  that  they  have  nothing  in  common  clinically  save  that  they 
are  diseases  of  the  liver.  Yet  they  are  described  respectively  as  the  atrophic 
form  and  the  hypertrophic  form  of  the  same  affection,  hepatic  cirrhosis. 
The  diagnosis  of  hepatic  capsulitis — the  capsular  cirrhosis  of  authors- — 
is  usually  attended  by  insuperable  difficulties.     The  symptoms  are  those 


Fig.  314.— Ascites  due   to  atrophic    cirrhosis   of    the 
liver. — Jefferson  Hospital. 
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of  the  ati'opliic  I'oi-m  of  cliidiiic  imnsiil  ial  ncplirit  is.  .laiirulicc  is  not 
usually  |)r<>s(Mit.  'V\w  kidneys  arc  <i!aiuilai-.  This  cniiditioti  may  he  usso- 
(•iat(Ml  with  pcrisplcMiitis  and  prolifcratixc  pcritoiu'tis. 

DiPFKKENTiAL. —  Adhosjvc  pylophlel)itis  closely  resembles  the  atrophic 
form  of  interstitial  hepatitis.  The  etioln<;ical  factors  and  the  rapichty  with 
which  tlu>  pei-itoneal  (^iTusion  d(>vel()ps  and  reforms  after  tappiiiti,  as  was 
shown  in  a  case  nn-ently  in  my  service  in  the  Pennsylvania  Hospital,  are 
important  in  the  diflei-ential  diagnosis.  It  is  said  that  thrombosis  of  the 
])ortal  vein  is  followed  l)y  an  atrophy  of  the  li\-er,  which  renders  the  diag- 
nosis di  Hi  cult.  In  the  cases  that  have  come  under  my  observation  death 
has  occurred  in  the  course  of  a  few  weeks,  and  t«he  liver  was  of  normal  size. 

Prognosis. — In  the  atrophic  form  the  outlook  is  highly  unfavorable. 
From  the  lime  when  the  diagnosis  can  be  made  the  duration  of  the  disease 
is  often  not  more  than  a  few  months,  rarely  more  than  two  or  three  years. 
Atrophic  cirrhosis  in  advanced  stages  has  been  found  post  mortem  in  cases 
in  which  no  characteristic  symptoms  were  present  during  life.  Life  has 
been  much  prolonged  in  some  of  the  successful  cases  of  omentopexy. 

In  the  hypertrophic  form  the  disease,  after  it  has  reached  a  stage  in 
which  a  positive  diagnosis  can  be  made,  runs  an  unfavorable  course.  The 
progress  is  often  slow  and  the  disease  for  a  long  period  may  not  continu- 
ously prevent  the  patient  from  conducting  his  business  or  taking  jjart  in 
the  ordinary  affairs  of  life. 

xi.  New  Growths  in  the  Liver. 

Neoplasms  of  the  liver  are  benign  and  malignant.  The  benign  are 
fibroma  and  angioma;  the  malignant  are  carcinoma,  sarcoma,  and  malig- 
nant adenoma.     Carcinoma  and  sarcoma  may  be  primary  or  secondary. 

1.   Benign  New  Growths. — These  are  of  no  great  clinical  importance. 

(a)  Fibromata.  —  These  tumors  consist  of  dense  connective  tissue 
and  are  f]"equently  found  post  mortem.  They  are  usually  small  and  cause 
no  symptoms  during  life.  In  very  rare  instances  they  are  of  larger  size, 
and  when  so  situated  as  to  compress  the  bile  passages  and  prevent  the 
discharge  of  bile  into  the  intestine  they  may  cause  cholangitis  and  death 
from   cholsemia. 

Diagnosis. — In  a  suspected  case  an  exploratory  laparotomy  should 
be  performed  in  the  hope  that  the  tumor  may  be  found  and  removed. 

(b)  Angiomata. — These  vascular  tumors  are  also  described  under 
the  terms  cavernomata  and  telangiectasis.  They  are  commonly  multiple 
and  of  small  size,  causing  no  symptoms.  They  may  be  found  at  all  ages 
and  have  been  observed  in  the  foetus.  In  very  rare  instances  they  are 
solitary  and  of  large  size, — an  orange, — the  pregnant  uterus.  They  then 
give  rise  to  pressure  symptoms. 

Diagnosis. — Small  angiomata  cannot  be  recognized  by  clinical  methods. 
In  some  instances  the  surface  of  the  liver  is  nodular.  A  large  tumor  giving 
rise  to  distressing  pressure  symptoms  may  justify  a  diagnosis  by  exclusion. 
Its  true  nature  can  only  be  positiveh^  determined  by  an  exploratory  incision. 

Prognosis. — The  outlook  is  favorable  as  regards  life.  Large  solitary 
angiomata  have  been  successfully  resected. 
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2.  Malignant  Tumors  of  the  Liver.  —  Cancer  of  the  gall-bladder 
and  bile-ducts  and  its  relation  to  cancer  of  the  liver  has  already  been 
considered. 

Malignant  tumors  of  the  liver  are  of  great  clinical  importance. 

(a)  Carcinoma  Hepatis. — Carcinoma  invades  the  liver  less  frequently 
than  the  uterus,  the  stomach,  or  the  breast.  Cancer  of  the  liver  may  occur 
at  any  age  and  has  been  observed  in  the  new-born.  A  number  of  cases  of 
primary  carcinoma  of  the  liver  have  been  observed  in  children.  The  part 
played  by  heredity  in  cancer  of  the  liver  is  uncertain.  About  17  per  cent, 
of  the  cases  show  hereditary  predisposition.  Half  the  cases  are  first 
observed  after  the  fortieth  year.  Primary  cancer  of  the  liver  is  more 
common  in  men  and  is  frequently  associated  with  cirrhosis.  Secondary 
cancer  is  much  more  frequent  in  women,  a  fact  attributed  to  the  remark- 
able tendency  to  cancer  of  the  uterus,  ovaries,  and  breasts.  Primary 
cancer  is  common  in  the  gall-bladder,  rare  in  the  parenchyma  of  the 
organ.  The  frequent  association  of  gall-stone  disease  with  cancer  of  the 
gall-bladder  and  bile-ducts  is  attributed  to  the  chronic  irritation  caused 
by  the  presence  of  calculi. 

Primaey  carcinoma  presents  three  principal  types:  (i)  Massive 
Carcinoma. — The  liver  is  greatly  enlarged,  its  surface  usually  smooth. 
On  section  the  growth  is  sharply  contrasted  with  the  normal  tissue  which 
surrounds  it.  It  is  grayish-white  and  not  usually  softened.  It  is  of  very 
great  size  and  at  first  solitary,  though  later  surrounded  by  smaller  metas- 
tatic nodules,  (ii)  Nodular  Carcinoma. — Round,  grayish-white,  or  yellow 
nodules  of  cancerous  tissue  of  varying  size  are  irregularly  scattered 
throughout  the  liver.  The  occasional  occurrence  of  one  large  mass  sur- 
rounded by  numerous  smaller  and  less  dense  nodules  makes  it  probable 
that  the  former  is  the  original  seat  of  the  disease.  The  liver  is  not  usually 
greatly  enlarged.  Sclerotic  changes  are  common  and  the  organ  may  be 
reduced  in  size.  Transitional  forms  between  massive  and  nodular  cancer 
occur.  (iii)  Adenocarcinoma  with  Cirrhosis. — The  liver  is  usually  con- 
tracted but  may  be  enlarged.  The  surface  is  dark  green,  with  irregularly 
distributed  yellowish  nodules  of  varying  size  beneath  the  capsule.  The 
adenomata  appear  throughout  the  liver  substance  as  small  round  masses 
varying  in  size  from  a  millet-seed  to  a  pea.  Sometimes  only  a  single  tumor 
is  present. 

Secondary  Carcinoma. — The  Hver  may  be  enormously  enlarged.  Nod- 
ules are  present  upon  its  surface,  which  may  often  be  felt  and  seen  through 
the  abdominal  walls.  They  may  be  dense  or  soft,  and  frequently,  in  con- 
sequence of  retraction  of  the  connective  tissue,  are  distinctly  umbilicated — ■ 
Farre's  tubercles.  The  tumors  are  irregularly  scattered  throughout  the 
substance  of  the  organ.  They  are  usually  light  in  color,  grayish-white  or 
greenish,  and  sharply  defined,  both  on  the  surface  and  in  the  interior  of 
the  liver,  from  the  surrounding  liver  substance,  which  is  often  h^^peraemic. 
The  nodules  themselves  are  often  hemorrhagic.  They  may  be  present  in 
such  numbers  as  almost  completely  to  replace  the  Hver  parenchyma. 

Histologically  the  primary  cancers  are  epitheliomata;  the  secondary 
cancers  are  of  the  same  structure  as  the  respective  primary  growths— as 
a  rule,  alveolar  or  cylindrical  carcinomata. 
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(b)  Sarcoma. — Sarcoma  of  the  liver  is  iiiiu-h  less  common  than  car- 
cinoma. Primary  sarcoma  is  very  rare.  Most  of  the  cases  are  secondary, 
though  the  i)rimary  growth  may  be  so  small  as  to  be  easily  overlooked. 
Melanosarcoma  is  the  must  common  and  most  important  variety.  It 
appears  in  rare  cases  as  a  primary  tumor.  As  a  rule,  it  is  secondary  to 
pigmented  sarconui  of  the  eye  or  skin.  The  primary  growth  is  of  diag- 
nostic importance.  The  secondary  sarcomata  of  the  liver  sometimes  form 
enormous  tumors.  They  occur  either  as  large  nodular  masses  throughout 
the  liver  or  as  diffuse,  infiltrating  growths.  In  the  latter  form  the  enlarge- 
ment of  the  liver  is  less  marked.  On  section  the  surface  is  black  or  marbled. 
They  constitute  part  of  a  widely  extended  metastatic  process  in  which 
many  viscera  are  often  involved. 

Symptoms  of  Malignant  Disease  of  the  Liver. — The  condition  may  be 
latent,  especially  when  the  growth  develops  centrally  or  in  the  diaphrag- 
matic surface  of  the  liver,  or  the  symptoms  may  be  overshadowed  by  those 
of  the  primary  tumor.  When  a  primary  cancerous  growth  in  any  organ, 
as  the  breast,  stomach,  or  rectum,  is  present  or  has  been  removed,  the 
secondary  nature  of  a  neoplasm  in  the  liver  is  obx-ious.  When  no  such 
growth  is  discoverable,  it  is  not  always  possible  to  determine  whether 
cancer  of  the  liver  is  primary  or  secondary.  Loss  of  appetite  and  nausea 
are  early  symptoms.  Vomiting  is  less  common.  Emaciation  and  loss  of 
strength  are  marked  and  progressive.  The  skin  loses  its  elasticity  and 
becomes  dry.  wrinkled,  and  of  a  muddy  color.  Sensations  of  fulness  and 
weight  in  the  epigastrium  -and  right  hypochondrium  are  followed  by  pain 
which  extends  to  the  chest  and  right  shoulder.  The  liver  is  commonly 
enlarged,  tender  upon  pressure,  and  nodular.  In  some  cases  of  primary 
cancer,  and  in  those  cases  in  which  cirrhosis  is  marked,  the  liver  may  be  of 
normal  size  or  even  contracted.  Persistent  jaundice  is  present  in  more 
than  half  the  cases.  It  is  intense  when  there  is  compression  of  the  common 
duct.  Ascites  is  much  less  frequent.  It  occurs  as  the  result  of  compression 
of  the  portal  vein,  or  its  invasion  by  the  grow'th,  advancing  cirrhosis,  or 
extension  of  the  growth  to  the  peritoneum.  The  anaemia  is  progressive. 
(Edema  of  the  feet  or  general  oedema  occurs;  there  are  signs  of  metastasis 
to  the  pleurse  and  peritoneum.  Fever  of  continuous  or  remittent  type 
occurs  and  death  results  from  asthenia.  The  blood  shows  the  changes  of 
secondary  anaemia  which  may  be  of  high  grade.  Poikilocj'tosis  may  be 
present.     Profuse  diarrhoea  ma}'  cause  concentration  of  the  blood. 

Physical  Signs. — Inspection. — The  abdomen  is  distended,  especially 
in  the  epigastric  zone  and  upon  the  right  side.  In  advanced  cases  the 
nodular  surface  and  even  the  umbilication  of  the  nodules  may  be  visible 
through  the  emaciated  abdominal  wall.  The  superficial  veins  are  usually 
enlarged.  Palpation. — The  enlargement  may  be  recognized  and  the 
border  felt  some  distance  below  the  margin  of  the  ribs.  When  the  left 
lobe  is  affected,  a  distinct  tumor  may  be  felt  in  the  epigastrium.  The 
surface  is  commonly  irregularly  nodular,  with  an  uneven  margin  and  dis- 
tinct central  depressions  in  many  of  the  nodules.  In  cases  of  diffuse  infil- 
tration the  surface  is  usually  smooth.  It  is  also  hard.  Enlargement  of 
the  superficial  lymph-nodes,  especially  the  inguinal,  supraclavicular,  and 
cervical  nodules,  is  common.     When  slight  it  is  not  due  to  metastasis  and 
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not  of  diagnostic  importance.  Actual  metastasis  with  decided  enlargement 
of  the  left  supraclavicular  gland  occasionally  occurs  in  malignant  disease 
of  the  abdominal  organs.  Percussion. — The  upper  and  lower  limits  of 
dulness  may  be  determined  and  the  progress  of  the  growth  estimated,  the 
presence  and  increase  of  ascites  observed,  and  pleural  and  peritoneal  new 
growths  recognized.     The  spleen  is  not  usually  enlarged. 

Diagnosis.  —  Direct.  —  Enlargement  of  the  liver,  which  may  be 
smooth  or  nodular,  and  in  particular  when  the  nodules  are  umbilicated; 
cachexia;  compression  symptoms  in  the  territory  of  the  portal  vein  or 
vena  cava — ascites,  oedema;  in  the  territory  of  the  bile  passages — jaun- 
dice; signs  of  metastasis  in  the  pleurae,  lungs,  or  peritoneum,  constitute  a 
characteristic  symptom-complex.  In  the  presence  of  a  primary  growth 
or  the  history  of  one  removed,  the  direct  diagnosis  may  be  made.  In  the 
absence  of  such  a  primary  growth  the  diagnosis  remains  uncertain  in 
proportion  as  one  or  more  of  the  above  groups  of  clinical  phenomena  are 
ill  defined  or  absent.  The  Rontgen  rays  may  be  of  great  service  in  the 
diagnosis  of  doubtful  cases  in  which  localized  dense  neoplasms  exist  in 
regions  inaccessible  to  the  ordinary  means  of  clinical  examination. 

Sarcomata  of  the  liver  are  mostly  secondary  growths.  In  melano- 
sarcoma  the  primary  growths  are  commonly  in  the  choroid  or  the  skin. 
The  enlargement  is  rapid  and  reaches  a  high  grade.  Multiple  tumors  are 
often  present  in  the  skin,  and  metastases  are  widely  extended.  Melanuria 
is  an  inconstant  but  important  symptom.  The  liver  tumor  may  not  develop 
until  some  months  after  the  removal  of  an  eyeball,  as  in  a  case  of  mine 
in  the  Philadelphia  Hospital. 

Differential. — Fatty  Liver. — The  uniform  enlargement  and  smooth 
surface  are  suggestive  of  cancerous  infiltration,  especially  in  the  fatty  liver 
of  emaciation  and  cachexia.  But  the  soft  consistency  of  the  enlarged  liver, 
its  slow  growth,  and  the  absence  of  jaundice  are  important.  Amyloid 
Liver. — A  history  of  suppuration  or  syphilis,  enlargement  of  the  spleen, 
urinary  phenomena,  in  particular  albumin  and  casts  which  take  the  iodine 
test,  and  a  less  rapid  and  marked  cachexia  are  diagnostic.  Gummatous 
nodules  may  greatly  embarrass  the  diagnosis.  Echinococciis  of  the  Liver. — 
Ordinary  echinococcus  cysts  are  little  likely  to  be  confounded  with 
malignant  disease.  The  enlargement  with  hard  nodules  upon  the  surface, 
characteristic  of  multilocular  echinococcus,  may  give  rise  to  uncertainty, 
especially  as  jaundice  and  ascites  are  frequent  in  both  conditions.  The 
slow  progress  of  multilocular  echinococcus,  the  enlargement  of  the  spleen, 
and  the  slight  tendency  to  cachexia  are  important  in  the  differentiation. 
Exploratory  puncture  may  bring  away  softened  material  containing 
cholesterin  and  hsematoidin  crystals.  Chronic  Interstitial  Hepatitis  — 
Hypertrophic  Cirrhosis. — The  absence  of  emaciation  and  cachexia,  of 
pain  and  tenderness,  and  of  a  primary  focus  are  of  diagnostic  importance. 
The  enlarged  fiver  is  less  dense  than  in  infiltrated  cancer  and  the  jaundice 
more  variable  in  intensity.  Atrophic  Cirrhosis. — The  muddy  complexion 
or  jaundice,  wasting,  ascites,  and  other  signs  of  portal  obstruction  common 
to  the  two  affections  may  cause  great  uncertainty.  Differential  points  are 
an  alcohohc  history,  tardy  course,  enlargement  of  the  spleen,  and  the 
absence  of  primary  malignant  disease  in  other  organs  in  cirrhosis.     That 
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form  of  lu'patic  caiu-iM'  with  cinliosis  in  wliidi  the  liver  is  reduced  in  size 
cannot,  in  tiie  absence  of  a  primary  foL-ns  or  metastasis,  he  rccoj^ni/.ed 
dnrinu'  life. 

Prognosis. — The  outlook  is  in  the  higrhest  deirree  unfavoral)le.  The 
duration  of  the  disease  rarely  exceeds  eifrhteen  months.  Secondary  cancers 
run  a  much  more  rapid  course  than  the  forms  a.ssociated  with  cirrhosis. 
Resection  of  mali^ant  growths  in  the  liver  has  been  performed. 

IV.  DISEASES  OF  THE  PANCREAS, 
i.  Hemorrhage  into  the  Pancreas. 

The  henioi-rhafre  usually  occurs  as  a  manifestation  of  the  necrosis 
incident  to  acute  pancreatitis.  There  are  instances,  however,  in  which 
large  hemorrhage  into  the  organ  and  adjacent  structures  has  occurred  in 
the  absence  of  inflammation — Pancreatic  Apoplexy. 

The  etiology  is  that  of  acute  hemorrhagic  pancreatitis.  The  condition 
occurs  in  middle  life. 

Symptoms. — The  onset  is  sudden.  The  patients  are  usually  in  their 
ordinarA'  health.  In  some  instances  there  have  been  digestive  sATnptoms 
or  previous  attacks  of  biliary  colic.  Pain  is  intense  and  located  in  the 
upper  part  of  the  abdomen.  It  is  sharp,  sometimes  colicln^,  and  increases 
in  severity.  It  is  accompanied  by  nausea  and  vomiting,  which  are  frequent 
and  intractable  but  not  followed  by  relief.  The  patient  becomes  restless, 
anxious,  and  depressed.  The  surface  is  cold  and  cover-ed  with  a  clammy 
sweat.  The  pulse  is  feeble,  rapid,  and  thready.  The  appearance  of  the 
patient  is  that  common  in  internal  hemorrhage.  There  is  epigastric  ten- 
derness followed  by  t^inpany  which  is  usually  moderate.  The  temperature 
is  normal  or  subnormal,  the  patient  falls  into  syncope  which  terminates 
fatally  in  the  course  of  twenty-four  or  forty-eight  hours. 

ii.   Acute  Pancreatitis. 

(a)  ACUTE  HEMORRHAGIC  PANCREATITIS. 

Definition. — ^The  tei-m  acute  hemorrhagic  pancreatitis  is  employed 
to  designate  a  rapidly  developing  destructive  process, — necrosis. — accom- 
panied by  hemorrhage  into  the  substance  of  the  organ  and  adjacent  parts, 
and  in  nearly  all  cases  by  disseminated  areas  of  fat  necrosis.  In  some 
instances  there  is  no  evidence  of  intlamraation :  in  others  there  are  inflam- 
matory changes. 

Etiology.  — Predisposing  Ixfluexces. — It  is  in  the  highest  degree 
probable  that  cholelithiasis  is  the  chief  predisposing  influence  to  acute 
hemorrhagic  pancreatitis.  This  hj-pothesis  is  supported  by  the  following 
facts:  It  has  been  experimentally  shown  that  similar  lesions  are  produced 
by  the  injection  of  bile  into  the  gland  by  way  of  the  duct  of  Wirsung; 
the  condition  is  of  common  occurrence  in  individuals  suffering  from  chole- 
lithiasis; biliary  calculi  are  present  in  the  bile-ducts  or  in  the  duodenum 
in  a  large  proportion  of  the  ca.ses:  and  an  impacted  gall-stone  has  been 
found,  as  in  a  case  reported  by  Halstead  and  quoted  by  Opie.  at  the  duo- 
denal opening  of  the  ampulla  of  Vater  not  of  sufficient  size  to  occlude 
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either  the  common  duct  or  the  pancreatic  duct,  and  thus  converting  them 
into  a  continuous  closed  channel. 

The  Exciting  Cause. — The  statement  of  Opie  that,  "While  at  pres- 
ent it  cannot  be  denied  that  other  causes  may  produce  the  condition,  only 
one  etiological  factor  has  been  demonstrated,  namely,  the  impaction  of 
a  gall-stone  in  the  diverticulum  of  Vater,  diverting  bile  into  the  pancreatic 
duct ' '  is  unquestionably  true.  The  immediate  cause  then  is  a  mechanical 
one.  The  bile  and  the  pancreatic  secretion  are  present  at  low  pressure, 
but  the  bile  is  forced  into  the  pancreatic  duct  by  the  contractions  of  the 
gall-bladder,  and  in  some  of  the  cases  the  walls  of  the  pancreatic  duct 
have  been  stained  with  bile. 

In  the  cases  in  which  no  evidence  of  gall-stone  disease  is  found  upon 
post-mortem  examination  two  conditions  may  occur:  first,  a  neoplasm 
interfering  with  the  discharge  of  the  bile  into  the  duodenum ;  and  second, 
occlusion  of  a  narrow  canal  between  the  ampulla  of  Vater  and  the  duo- 
denum by  catarrhal  swelling  or  a  plug  of  tenacious  mucus. 

If  abscess  formation  occurs  it  is  due  to  pyogenic  infection.  Pus  col- 
lects in  the  bursa  omentalis  and  may  find  its  way  behind  the  peritoneum  or 
rupture  into  the  stomach  or  acl.jacent  portion  of  the  small  intestine. 

Symptoms. — No  sharp  line  of  demarcation  can  be  drawn  between 
acute,  gangrenous,  and  suppurative  pancreatitis,  which  are  in  fact  con- 
secutive processes  in  cases  in  which  death  does  not  take  place  rapidly. 
The  attack  may  have  been  preceded  by  attacks  of  biliary  colic,  or  it  may 
supervene  upon  such  an  occurrence.  Again,  since  anatomical  studies  of  the 
relative  diameter  of  the  common  duct  and  the  canal  leading  from  the 
diverticulum  of  Vater  into  the  duodenum  have  shown  that  a  small  calculus 
readily  passing  through  the  common  duct  may  fully  occlude  the  duodenal 
opening,  the  onset  of  the  symptoms  of  acute  pancreatitis  may  constitute 
the  first  clinical  phenomena  of  gall-stone  disease. 

There  is  little  to  add  to  the  terse  and  graphic  description  of  Fitz: 
"  It  (the  attack)  begins  with  intense  pain,  especially  in  the  upper  abdomen, 
soon  followed  by  vomiting,  which  is  likely  to  be  more  or  less  obstinate, 
and  not  infrequently  by  slight  epigastric  swelling  and  tenderness  with 
obstinate  constipation.  A  normal  or  subnormal  temperature  may  be  present, 
and  symptoms  of  collapse  precede  by  a  few  hours  death,  which  is  most 
likely  to  occur  between  the  second  and  fourth  days."  Nausea  is  marked 
and  continues  between  the  attacks  of  vomiting.  The  vomitus  is  not  charac- 
teristic. It  does  not  at  first  contain  bile.  Collapse  symptoms  occur  early 
and,  considered  in  connection  with  the  above  symptoms  and  the  rapidly 
fatal  result,  suggest  acute  poisoning. 

Diagnosis. — Direct. — The  diagnosis  rests  upon  the  sudden  occurrence 
of  the  foregoing  symptoms  in  an  adult  who  has  suffered  from  chronic  gastro- 
duodenal  catarrh  or  from  attacks  of  biliary  colic ;  the  location  of  the  pain 
and  tenderness  in  the  upper  abdomen;  the  absence  of  the  distinct,  board- 
like rigidity  characteristic  of  early  peritonitis  and  an  early  high  leucocy- 
tosis.  Da  Costa,  in  seven  counts  in  four  cases  at  the  German  Hospital  in 
Philadelphia,  found  a  leucocytosis  ranging  from  11.000  to  30,000.  If  the 
patient  survives,  circumscribed  epigastric  fulness,  which  may  be  tense  and 
tympanitic  or  dull  upon  percussion,  may  develop. 
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Opio  has  suggested  that  the  fat-splitting  ferment,  which,  free  in  the 
tissues,  causes  the  fat  necrosis,  may  lje  excreted  l)y  the  kidneys,  and, 
using  tlie  ethyl  butyrate  method  of  Castle  and  Loeveiduirdt,  which 
depends  upon  the  jjower  of  a  fat-splitting  ferment  to  decompose  that 
substance  with  the  liberation  of  butyric  acid,  was  able  in  one  instance 
to  demonstrate  the  presence  of  a  marked  acid  reaction,  while  a  control 
specimen   remained  unchanged.' 

DiFKKHKNTiAL.  —  Aci((c  Poisoning.  —  The  anamnesis  is  important. 
In  poisoning  by  meat  or  fish  a  number  of  persons  are  usually  simulta- 
neously afTected.  There  is  a  period  of  prodromes  consisting  of  languor, 
nausea,  and  griping  pain  in  the  belly.  The  attack  begins  suddenly  with 
chilliness,  faintness,  and  headache.  Collapse  symptoms  supervene  with 
vomiting  antl  diarrhoea,  which  is  often  uncontrollable.  In  poisoning  Ij}' 
corrosive  chemicals  the  surrounding  circumstances,  certain  marks  upon 
the  lips  and  garments,  and  the  behavior  of  the  patient  are  important. 
Collapse  is  preceded  by  intense  pain  in  the  stomach,  followed  by  colic 
ami  \n  many  instances  by  diarrhcea.  Strangulated  Hernia. — In  a  doubtful 
case  the  sites  of  hernial  tumors  are  to  be  carefully  examined;  the  history 
is  important;  constipation  and  fecal  vomiting  are  significant.  Intestinal 
Obstruction. — In  acute  obstruction  we  find  constipation,  abdominal  pain, 
and  vomiting.  The  pain  is  at  first  colicky,  later  continuous  and  severe. 
Vomiting  is  an  early  symptom.  Nausea  is  less  marked  than  retching. 
The  vomitus  consists  at  first  of  the  stomach  contents,  then  of  bile-stained 
mucus,  and  finally  of  a  darkish  liquid  with  a  fecal  odor.  In  many  cases 
neither  faeces  nor  flatus  are  passed  by  the  bowel;  in  some  the  contents  of 
the  bowel  below  the  constriction  are  voided.  Abdominal  tenderness  and 
tympany  come  on  later.  If  the  obstruction  be  seated  in  the  small  bow^el 
the  distention  ma}'  be  slight,  but  it  is  not  confined  to  the  epigastrium. 
Pain  and  tenderness  are  later  symptoms  and  are  not  circumscribed.  Col- 
lapse symptoms  are  not  usually  at  first  present.  There  is,  as  a  rule,  a  very 
high  leucocj'tosis,  60,000  or  more.  Acute  hemorrhagic  pancreatitis  is 
very  often  mistaken  for  intestinal  obstruction.  Embolism  of  the  Larger 
Mesenteric  Vessels — Infarction  of  the  Boicel. — This  accident  gives  rise  to 
sudden  colic,  nausea,  vomiting,  and  bloody  diarrhcea.  The  condition 
resembles  acute  obstruction,  marked  tympanites  develops,  and  death 
occurs  in  collapse.  Perforative  Peritonitis. — The  differentiation  becomes 
apparent  when  the  symptoms  are  enumerated.  In  perforation  of  an  ulcer 
of  the  stomach,  bowels,  or  gall-bladder,  necrosis  of  the  appendix,  rupture 
of  an  abscess  of  the  liver,  spleen,  kidne}',  or  Fallopian  tube,  chilliness  or 
rigor,  intense  abdominal  pain,  and  exquisite  tenderness  are  early  symptoms. 
The  pain  and  tenderness  are  general  but  more  intense  as  a  rule  in  the  region 
of  the  perforating  lesion.  There  is  early  spastic  contraction  of  the  abdom- 
inal muscles  upon  one  or  both  sides — a  very  significant  sign.  The  patient 
assumes  and  maintains  an  attitude  by  which  the  tension  of  the  abdominal 
muscles  is  diminished,  and  lies  with  his  head  and  shoulders  elevated  and 
his  thighs  and  legs  strongly  flexed.  Later  the  tension  relaxes,  the  abdomen 
becomes  tympanitic,  and  both  pain  and  tenderness  abate.  When  there 
is  a  history   of  gall-stone  disease  the  differential   diagnosis   becomes   as 

1  Diseases  of  the  Pancreas,  Opie,  1903,  p.  322. 
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important  as  it  is  obscure.  Absence  of  muscular  tension,  circumscribed 
pain  and  tenderness  in  the  epigastrium,  and  early  profound  collapse  are 
suggestive  of  pancreatitis. 

Cammidge    found    that    in    cases    of    pancreatic    disease    a    peculiar 

substance,  probably  pentose,  is  present  in  the  urine  and  can  be  detected 

by  its  forming  long,  yellow,  flexible  crystals  arranged  in  sheaves  in  the 

.  presence  of  phenylhydrazine.     The  test  is  very  elaborate  and  can  only 

be  carried  out  in  a  laboratory. 

(b)  GANGRENOUS    PANCREATITIS. 

Etiology. — Necrosis  of  the  whole  or  a  portion  of  the  gland  may  follow 
hemorrhage  or  hemorrhagic  pancreatitis  in  the  cases  in  which  death  does 
not  occur  in  the  first  three  or  four  days.  The  tissue  of  the  pancreas  is  dry 
and  friable,  and  the  necrotic  organ  lies  nearly  free  in  the  omental  cavity. 
Death  usually  occurs  in  the  course  of  two  or  three  weeks.  There  are 
recorded  cases  in  which  the  necrotic  pancreas  has  been  discharged  by 
way  of  the  rectum,  with  recovery. 

Symptoms. — The  clinical  symptoms  are  those  of  acute  hemorrhagic 
pancreatitis,  but  the  illness  is  of  longer  duration.  As  the  gangrenous 
pancreas  occupies  a  position  in  the  posterior  wall  of  the  lesser  peritoneal 
cavity,  peritonitis  ensues,  and  this  cavity  becomes  filled  with  pus  and 
necrotic  material.  These  changes  are  followed  by  fever,  delirium,  and 
the  general  symptoms  of  septic  infection. 

Diagnosis. — The  condition  cannot  be  positively  determined  during 
life.  A  probable  diagnosis  rests  upon  the  occurrence  of  the  symptoms 
of  acute  hemorrhagic  pancreatitis  with  a  prolongation  of  life,  and  the 
occurrence  of  septic  phenomena. 

(c)  ACUTE  SUPPURATIVE  PANCREATITIS— PANCREATIC  ABSCESS. 

Suppurative  inflammation  of  the  pancreas  presents  nothing  charac- 
teristic, with  the  exception  that  it  most  commonly  occurs  as  a  later  stage 
of  acute  hemorrhagic  and  gangrenous  pancreatitis.  There  may  be  a  single 
large  abscess,  multiple  small  abscesses,  or  diffuse  purulent  infiltration. 
The  lesser  peritoneal  cavity  may  be  distended  with  pus. 

Etiology. — Cholelithiasis  constitutes  a  predisposing  influence.  The 
actual  cause  of  the  disease  is  to  be  found  in  an  antecedent  hemorrhagic 
pancreatitis.     In  some  cases  the  condition  has  followed  traumatism. 

Symptoms. — The  clinical  manifestations  follow  those  of  acute  hem- 
orrhagic pancreatitis  and  are  the  result  of  the  invasion  of  the  necrotic 
pancreatic  and  peripancreatic  tissues  by  pus-producing  organisms.  There 
may  be  epigastric  prominence,  or  a  deep-seated  mass  may  be  felt  in  the 
median  line.  Irregular  chills  and  fever,  with  profuse  sweating  and  pro- 
gressive loss  of  flesh  and  strength,  occur.  In  some  instances  the  disease 
runs  a  protracted  course  with  irregular  fever,  epigastric  pain,  and  vomit- 
ing. Slight  icterus,  fatty  diarrhoea,  and  glycosuria  occur  in  some  cases. 
Perforation  into  the  stomach,  duodenum,  or  peritoneum  may  occur.  Portal 
thrombosis  has  been  noted. 
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Diagnosis.— The  rocofinitimi  of  tlic  condition  is  extremely  difficult. 
Circumscribed  opifiastric  proiuiiuMico  or  a  resistant  tlecfj-seatcd  mass  in 
connection  with  the  above  symptoms  is  suggestive.  The  gravity  of  the 
condition  justifies  surgical  diagnosis  by  an  exploratory  operation. 

Prognosis. — The  prognosis  in  the  acute  cases  is  uniformly  fatal,  death 
occuninji  in  the  course  of  twenty-four  or  thirty-six  hours.  In  a  limited 
number  of  subacute  cases,  in  which  life  has  been  prolonged,  spontaneous 
recovery  has  occurred  with  the  discharge  of  a  portion  of  the  necro.sed  gland 
by  the  bowel,  or  surgical  operation  has  been  followed  by  cure. 

iii.  Chronic  Pancreatitis. 

The  gland  undergoes  sclerotic  changes  as  the  result  of  chronic  inflam- 
mation. It  is  sometimes  diminished  in  size;  in  other  cases  it  is  larger  than 
normal,  and  may  form  a  palpable  epigastric  tumor.  Two  types  of  interstitial 
inHamnuition  have  been  distinofiiished — an  interlobar  and  an  interaeinar. 

Etiology. —  Predisposing  Influences. — Age  is  important.  Chronic 
pancreatitis  is  much  more  common  between  the  fortieth  and  sixtieth  years 
of  life  than  at  any  other  period.  The  disease  is  frequently  secondary  to 
disease  of  the  intestine  and  bile  passages,  and  of  the  liver. 

Exciting  Cause. — Inflammators-^  irritants  may  reach  the  organ  by 
way  of  the  duet  of  Wirsung  or  Santorini.  Obstruction  to  the  outflow  of 
the  pancreatic  secretion  may  be  followed  by  chronic  pancreatitis.  A  form 
of  interstitial  pancreatitis  of  the  new-born  occurs  in  syphilis.  A  history 
of  tuberculosis,  syphilis,  and  the  abuse  of  alcohol  may  frequently  be 
obtained.  The  association  of  cirrhosis  of  the  liver  with  chronic  pancreatitis 
has  been  noted.     Arteriosclerosis  may  cause  atrophic  changes. 

Symptoms. — The  symptoms  are  obscure,  and  the  condition  is  rarely 
recognized  during  life.  At  operations  for  surgical  diseases  involving  the 
gall-bladder  and  bile  passages  the  head  of  the  pancreas  is  not  infrequently 
found  enlarged  and  is  so  hard  as  to  suggest  malignant  neoplasm.  In  such 
cases  it  has  frequently  happened  that  the  patient  has  recovered  and  remained 
well  for  years.  Usually  there  is  a  history  of  epigastric  pain,  nausea,  and 
persistent  vomiting.  The  signs  of  arteriosclerosis  are  frequently  present. 
The  enlarged  head  of  the  pancreas  may  press  upon  the  common  bile- 
duct  and  produce  jaundice.  Fatty  diarrhoea,  glycosuria,  and  diabetes 
may  occur.  The  islands  of  Langerhans  are  the  source  of  a  glycolytic  fer- 
ment necessary  to  the  metabolism  of  the  carbohydrates.  Functional 
or  organic  disease  of  these  bodies  may  be  followed  by  an  accumulation 
of  glucose  in  the  blood  and  by  glycosuria  —  pancreatic  diabetes.  Minor 
functional  derangements  may  give  rise  to  alimentary  glycosuria,  that  is. 
glycosuria  following  the  ingestion  at  once,  while  fasting,  of  amounts  of 
glucose  less  than  about  200  grammes — the  quantity  which  can  be  taken  in 
health  without  causing  glycosuria. 

Hyaline  Degeneration  of  the  Pancreas. — Opie  has  e.specially  drawn 
attention  to  this  condition.  It  affects  chiefly  the  islands  of  Langerhans 
and  is  associated  with  diabetes  mellitus.  It  may  occur  as  an  inde- 
pendent condition,  or  may  be  associated  with  a  moderate  degree  of 
increase    in    the    interstitial    tissue,    or    arteriosclerosis.      It    is    equally 
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common  in  the  two  sexes,  and  has  been  chiefly  observed  after  middle 
life.  Chronic  interstitial  pancreatitis  of  the  interacinous  type  has  been 
present  in  the  majority  of  the  cases. 

iv.  Pancreatic  Calculi. 

Pancreatic  lithiasis  is  a  rare  condition.  It  may  cause  chronic  inter- 
stitial pancreatitis,  dilatation  of  the  duct,  a  large  retention  cyst,  acute 
suppurative  inflammation,  or  finally,  as  in  the  case  of  cholelithiasis, 
carcinoma. 

Symptoms.  —  In  pancreatic  colic  the  pain  is  sudden,  intense,  and 
paroxysmal.  It  has  its  maximum  intensity  at  the  costal  margin  to  the 
left  of  the  middle  line,  and  passes  through  to  the  back.  Fatty  diarrhoea 
and  glycosuria  occur,  but  are  not  constant.  Vomiting  may  occur.  Pan- 
creatic calculi  are  in  some  instances  associated  with  gall-stone  disease. 

Diagnosis.  —  Direct.  —  The  occurrence  of  the  above  symptoms  in 
paroxysms,  usually  at  intervals  of  months  or  years,  without  jaundice,  is 
suggestive.  The  presence  in  the  stools,  after  the  attack,  of  round,  smooth 
or  rough,  opaque,  w^hite  calculi,  which  are  composed  chiefly  of  calcium 
carbonate,  renders  the  diagnosis  positive. 

Differential. — The  symptoms  when  small  stones  are  passed  may 
suggest  gastralgia  or  gastric  ulcer;  in  other  cases  cholecystitis  or  a  biliary 
calculus  in  the  cystic  duct.  The  focus  of  pain  upon  the  left  side  and  the 
character  of  the  stones,  if  passed,  are  diagnostic. 

V.  Pancreatic  Cysts. 

The  term  pancreatic  cyst  has  been  used  to  designate  any  cystic  tumor 
in,  or  associated  with,  the  pancreas,  although  such  tumors  differ  among 
themselves,  etiologically,  in  situation  and  in  cHnical  features. 

Varieties. — Congenital  cystic  disease;  retention  cysts;  proliferative 
cysts;    hemorrhagic  cysts;    hydatid  cysts;  and  pseudocysts. 

Etiology. — Sex  is  without  influence,  the  condition  having  been  observed 
in  about  the  same  number  of  men  and  women.  Age  is  important,  the 
largest  proportion  of  cases  reported  being  between  twenty  and  forty 
years.  Cases  have  been  noted  in  the  new-born,  and  between  the  sixtieth 
and  seventieth  years.  The  greater  number  of  cysts  are  caused  by  trauma- 
tism, inflammation,  or  impacted  calcuH.  They  may  occupy  any  part  of 
the  gland.  Congenital  cystic  disease  may  occur  in  the  pancreas  as  in  the 
kidney  and  liver.  The  causes  of  retention  cysts  are  the  impaction  of  cal- 
cuh,  cicatricial  stenosis,  pressure  upon  the  duct,  and  dislocation  of  a  part 
of  the  organ.  Proliferative  cysts  are  of  two  kinds:  simple,  or  cyst  adenoma, 
and  mahgnant,  or  cystic  epithelioma.  There  is  a  marked  tendency  to  hem- 
orrhage into  pancreatic  cysts.  Collections  of  blood  in  the  substance  of 
the  organ  are  characteristic  of  the  acute  forms  of  necrosis  and  inflamma- 
tion. Hydatid  cysts  are  exceedingly  rare.  Pseudocysts  are  circumscribed 
collections  of  fluid  found  in  the  proximity  of  the  pancreas,  but  not  having 
their  origin  in  the  substance  of  the  gland.  They  commonly  occupy  the 
lesser  peritoneum. 
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The  fluid  is  usually  thick  and  viscid,  alkaline,  of  variable  color, 
clear,  milky,  yellow,  «i;reen,  or  hrownish-hlack.  There  is  usually,  in  the 
color'^d  fluids,  an  admixture  of  blood.  The  specific  gravity  varies  from 
1.010  to  1.020  or  higher.  Serum  albumin,  paraglobulin,  mucin,  and  urea 
are  present.  The  presence  of  fat-.splitting.  proteolytic,  or  diastasic  ferments 
cannot  usually  be  ilemonstrated,  altiiough  the  last  may  sometimes  be 
found.  The  secretion  of  the  chemically  inflamed  pancreas  may  contain 
only  traces  of  these  ferments,  and  cannot  flnil  its  way  into  the  cyst  unless 
there  is  free  communication  with  the  glandular  parenchyma.  Moreover, 
similar  ferments  have  been  demonstrated  in  the  contents  of  mesenteric 
and  ovarian  cysts.  The  discharge  from  a  fistula  resulting  from  ooeration 
may  contain  the  pancreatic  ferments. 

Symptoms  and  Signs. — In  small  cysts  symptoms  are  absent  or  indef- 
inite. In  larger  cysts  there  are  pressure  symptoms,  especially  epigastric 
discomfort,  weight,  and  fulness.  Pain,  especially  after  food,  confined  to 
the  upper  part  of  the  abdomen,  radiating  to  the  back  and  toward  the 
left,  vomiting,  and  constipation  occur.  Jaundice,  usually  slight,  may 
result  from  the  pressure  of  a  cyst  in  the  head  of  the  pancreas  upon  the  com- 
mon duct.  Light-colored  stools  containing  free  fat  and  much  undigested 
muscle  fibre  are  significant  but  by  no  means  constant.  Alimentary 
glycosuria  and  diabetes  occur  only  in  cases  in  which  there  is  extensive 
destruction  of  the  gland. 

The  cystic  tumor  lies  behind  the  posterior  layer  of  peritoneum,  which 
forms  the  lesser  sac.  In  the  great  majority  of  cases  the  enlarging  tumor 
displaces  the  stomach  upward  and  to  the  right,  and  the  transverse  colon 
downward,  and  approaches  the  surface  below  the  greater  curvature  of 
the  stomach;  occasionally  it  presents  above  the  upper  border  of  the  stom- 
ach; and  finally  it  may  push  itself  between  the  layers  of  the  transverse 
mesocolon  and  force  the  transverse  colon  before  it,  or  displace  both  the 
transverse  colon  and  the  stomach  upward. 

The  tumor  occupies  the  epigastrium,  at  first  usually  to  the  left  of  the 
middle  line  between  the  costal  border  and  the  umbilicus.  It  may  lie  in 
the  middle  line,  or  more  rarely  to  the  right.  It  is  usually  smooth,  spher- 
ical or  oval,  elastic,  and  tense.  It  may  attain  enormous  dimensions  and 
reach  to  the  symphysis  pubis,  suggesting  an  ovarian  or  parovarian  cyst. 
It  is  commonly  immovable,  or  but  slightly  movable,  either  upon  pressure 
or  with  the  respiration,  but  in  rare  cases  may  be  feebly  so  in  consequence 
of  its  attachment  to  the  tail  or  bod}'  of  the  pancreas  by  a  narrow  pedicle. 
When  small  it  may  resemble  a  solid  mass,  and  transmitted  aortic  pulsa- 
tion may  suggest  an  aneurism.  In  large  pancreatic  cysts  fluctuation  can 
almost  always  be  elicited.     There  is  flatness  upon  percussion. 

Diagnosis. —  Direct. — The  presence  of  a  cystic  tumor  located — or 
at  first  located — in  the  upper  abdomen  and  having  the  above  features  is 
of  diagnostic  significance.  Inflation  of  the  stomach  and  colon  may  be 
important,  especially  in  small  cysts.  The  contents  may  be  removed  for 
examination  by  aspiration — an  unsafe  procedure,  to  be  employed  only 
in  extreme  cases.  A  history  of  recent  traumatism,  as  a  kick  or  blow  upon 
the  epigastrium,  is  important. 
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Differential. — Various  cystic  tumors  present  points  of  resemblance 
to  pancreatic  cysts.  Among  the  more  important  are  the  following:  Ovarian 
Cysts. — Only  enormous  cysts 'of  the  pancreas  can  give  rise  to  difficulties. 
Examination  of  the  pelvic  organs,  preferably  in  the  Trendelenburg  position, 
the  distention  of  the  colon  with  air,  and  the  history  of  the  case  will  remove 
every  doubt  even  in  those  cases  in  which  the  appearance  of  the  abdomen 
closely  resembles  that  caused  by  tumor  of  the  ovary.  Cysts  of  the  liver  are 
usually  hydatid.  When  in  the  left  lobe,  they  can  scarcely  be  differentiated 
from  pancreatic  cyst  except  by  asj)iration  of  the  fluid  or  an  exploratory 
operation.  An  enormously  distended  gall-bladder  may  simulate  pancreatic 
cyst.  Cyst  of  the  suprarenal  capsule,  especially  upon  the  left  side,  may 
be  readily  mistaken  for  cyst  of  the  pancreas.  The  differential  diagnosis 
by  physical  signs  alone  is  not  possible.  Cysts  of  the  Kidney,  Hydrone- 
phrosis, Pyonephrosis. — The  tumor  moves  to  some  degree  with  respiration; 
it  is  distinctly  unilateral,  and  occupies  the  lumbar  region  rather  than  the 
epigastrium.  The  relation  of  the  colon  to  it  may  be  determined  by  per- 
cussion after  inflation.  Renal  symptoms,  such  as  aching  pain,  frequent 
micturition,  and  the  previous  disappearance  of  the  tumor  with  the  passage 
of  a  great  quantity  of  water,  or  hemorrhage  from  the  genito-urinary  tract, 
point  to  the  kidney.  Cysts  of  the  Mesentery. — These  tumors  are  character- 
ized by  their  location  near  the  umbilicus,  movability  in  a  lateral  or  rotary 
direction,  and  tympany  around  the  circumference  of  the  mass,  and  in  a 
band  across  it.  If  a  pancreatic  cyst  develops  between  the  layers  of  the 
transverse  mesocolon  the  band  of  resonance  will  be  due  to  the  colon. 
Omental  Cysts. — A  cyst  developing  in  the  omentum  directly  below  the 
stomach  would  push  the  stomach  up  and  the  transverse  colon  down.  By 
the  physical  signs  the  diagnosis  would  not  be  possible.  The  anamnesis 
and  the  general  symptoms  might  justify  a  provisional  diagnosis.  Cysts  of 
the  posterior  wall  of  the  stomach,  cysts  of  the  spleen,  and  certain  retroperitoneal 
cysts  are  of  very  rare  occurrence  and  present  unusual  diagnostic  difficulties. 
In  many  of  the  cases  the  differential  diagnosis  between  these  tumors  and 
cysts  of  the  pancreas  is  impossible. 

Prognosis. — The  condition,  if  early  diagnosticated  and  relieved  by 
operation,  usually  terminates  in  recovery.  To  this  statement  a  reservation 
must  be  made  in  regard  to  hemorrhagic  cysts. 

vi.  Tumors  of  the  Pancreas. 

Neoplasms  are  rare.  Sarcoma,  adenoma,  and  lymphoma  are  extremely 
infrequent.  Carcinoma  mostly  involves  the  head  of  the  organ,  is  often 
primary,  and  commonly  occurs  after  middle  life.  Miliary  tubercle  is  an 
accompaniment  of  acute  miliary  tuberculosis.  Syphilis  occurs  in  the  form 
of  chronic  interstitial  inflammation  or  gummata.  The  frequency  with 
which  the  head  of  the  organ  is  involved,  especially  in  carcinoma,  accounts 
for  certain  symptoms.  The  tumor  exerts  pressure  upon  the  common  bile- 
duct,  the  pancreatic  duct,  the  duodenum,  and  the  pylorus.  The  stomach, 
colon,  aorta,  vena  cava,  portal  vein,,  superior  mesenteric  vein,  and  the 
splenic  artery  and  vein  may  also  be  compressed.  The  breaking  down  of 
the  growth  may  cause  perforation  of  any  of  these  organs. 
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Etiology.- — ("aihi.nom  \.  -  Men  arc  more  frequently  affecte<l  than 
women.  Tlie  condition  has  hccn  found  with  greatest  frequency  between 
forty  and  sixty  years. 

Symptoms. — In  some  cases  the  symptoms  are  obscure.  Generally 
epigastric  pain  radiating  to  the  back,  often  intense  and  aggravated  at 
night,  is  a  prominent  symptom.  Jaundice,  a  gall-bladder  tumor,  and 
enlargement  of  the  liver  are  ccjmmon.  A  tumor  in  the  pyloric  region,  and 
fixed,  nuiy  often  be  made  out.  There  is  rapid  wasting.  Constipation  is 
usual;  the  stools  are  large  and  contain  free  fat  and  undigested  muscle 
fibre  in  unusual  amount.  Sugar  may  be  present  in  the  urine,  and  the 
symptoms  of  diabetes  may  be  noted.  A  subnormal  temperature  also  occurs. 
A  dense  shadow  may  be  noted  upon  X-ray  examination. 

Diagnosis. — Direct. — The  occurrence  of  the  above  symptoms  with 
cachexia  renders  the  diagnosis  of  carcinoma  of  the  pancreas  positive. 

Differential.  —  In  default  of  a  definite  symptom-complex  the 
possibility  of  interstitial  pancreatitis,  or  malignant  disease  of  the  common 
duct,  the  liver,  or  the  pylorus  is  to  be  considered.  Chronic  Pancreatitis. — 
A  long  history,  recurrent  painful  attacks,  and  epigastric  tenderness  are  in 
favor  of  benign  disease;  loss  of  flesh  is  less  marked  than  in  carcinoma, 
and  vascular  disturbances  and  dropsy  are  far  less  common.  Anaemia  is 
less  pronounced,  and  cachexia  is  absent.  Cancer  of  the  Bile-ducts. — There 
is  almost  always  a  history  of  gall-stone  disease.  If  the  duct  of  Wirsung  be 
involved  the  differential  diagnosis  cannot  be  made;  if  not,  the  destructive 
signs  of  pancreatic  disease,  especially  the  rapid  wasting,  will  be  absent. 
Cancer  of  the  Liver. — Enlargement  of  the  liver  with  nodules  upon  its  sur- 
face and  borders,  and  moderate  jaundice,  or  its  absence,  are  diagnostic. 
Cancer  of  the  Pylorus. — Marked  gastric  symptoms,  retention  vomiting, 
dilatation  of  the  stomach,  absence  of  free  hydrochloric  acid,  and  the 
presence  of  altered  blood  in  the  vomited  matters  are  against  pancreatic 
carcinoma  alone,   but  the  conditions   are  frequently  associated. 

V.   DISEASES  OF  THE  PERIT0XEU:M. 
i.  Ascites. 

Abdominal   Dropsy — H ydro peritoneum. 

Definition. — An  accumulation  of  serous  fluid  in  the  peritoneal  cavity. 

Etiology. — General  Causes. — The  accumulation  may  be  part  of  a 
general  dropsy  caused  by  derangement  of  the  mechanism  of  the  circula- 
tion, as  in  disease  of  the  heart.  In  some  cases  of  heart  disease  the  drop- 
sical effusion  may  be  limited  to  the  peritoneum.  Ascites  occurs  also  in 
various  forms  of  hydraemia  and  in  advanced  renal  dropsy.  Local 
Causes. — Chronic  inflammation  of  the  peritoneum;  portal  obstruction; 
abdominal  tumors. 

Character  of  the  Ascitic  Fluid. — The  fluid  in  ascites  from  stasis  is  clear, 
yellowish  or  greenish-yellow,  alkaline  in  reaction,  of  a  specific  gravity 
of  1.010-1.015.  and  contains  in  solution  the  soluble  substances  of  the 
blood.     Red  blood-corpuscles  are  also  present,  usually  in  small  numbers. 
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In  infiaminatory  ascites  the  fluid  contains  flakes  of  fibrin,  other  masses 
of  coagulated  material,  large  numbers  of  pus-corpuscles  when  it  is  puru- 
lent, and  many  blood-corpuscles  when  it  is  hemorrhagic.  In  cancerous 
ascites  molecular  debris  and  cancer-cells  may  be  present.  Various  bac- 
teria, as  streptococci,  staphylococci,  colon  bacilli,  gonococci,  B.  typhosi, 
pneumococci,  and  tubercle  bacilli  may  also  be  present.  The  presence  of 
tubercle  bacilli  may  be  determined  by  inoscopy.  The  differential  diag- 
nosis between  transudation  and  exudation  cannot  always  be  made  from 
the  characters  of  the  fluid  alone.  For  this  purpose  neither  the  albumin 
percentage  nor  the  specific  gravity  avails.  Cytodiagnosis  is  far  less  useful 
in  the  determination  of  the  nature  of  peritoneal  than  that  of  pleural  effu- 
sions. The  effusion  in  cirrhosis  is  sometimes  darker  in  color  than  in  other 
conditions,  and  that  in  cancer  and  tuberculosis  is  usually  hemorrhagic. 
In  the  cells  of  carcinomatous  ascites  mitosis  is  more  common  than  in  other 
forms,  and  the  cells  in  melanotic  sarcoma  may  contain  pigment  granules, 
though  the  fluid  is  clear. 

Chylous  and  Chyliform  Ascites. — The  fluid  is  milky  in  appearance  and 
resembles  chyle.  Quincke  recognized  two  essentially  different  forms, 
one  a  transudate,  —  ascites  chylosus,  which  owes  its  characters  to  the 
actual  presence  of  chyle,  —  the  other  ascites  adiposus,  —  chyliform  or 
pseudochylous,  —  the  appearance  of  which  is  due  to  the  admixture  of  fat 
derived  from  the  metamorphosis  of  the  disintegrating  cells  of  an  inflam- 
matory exudate  or  the  endothelium.  Fat  is  present  in  both  forms  in 
minute  dust-like  particles.  In  chylous  ascites  there  are  very  few  cells  in 
a  state  of  fatty  degeneration.  In  chyliform  ascites,  on  the  other  hand, 
there  are  many  cells  containing  fat  granules.  The  presence  of  sugar  does 
not  justify  the  conclusion  that  a  milky  ascites  is  chylous,  since  it  has  been 
definitely  established  that  sugar  may  be  present  in  any  form  of  transudate 
or  exudate  in  the  serous  sacs.  Both  of  these  fluids,  subjected  to  agitation 
with  ether  after  the  addition  of  potassium  hydroxide,  clear  up  to  a  greater 
or  less  extent,  and  both  respond  to  the  osmic  acid  and  other  tests  for  fat. 
They  are  bacteria  free  and  do  not  undergo  decomposition  for  indefinite 
periods.  Upon  standing  they  separate  into  a  thick  sedimentary  layer, 
and  a  fatty,  cream-like  layer  at  the  top. 

Milky,  Non-fatty  Ascites. — The  fluid  resembles  the  fatty  forms,  but 
neither  microscopically  nor  clinically  reveals  the  presence  of  fat.  The 
milk-like  appearance  has  been  ascribed  to  various  proteid  and  mucoid 
substances,  and  to  lecithin,  but  the  subject  is  still  under  investigation. 

Hcemo peritoneum  may  result  from  traumatism  and  the  rupture  of 
viscera,  as  the  liver,  spleen,  or  mesentery.  It  occurs  also  in  extra-uterine 
fetation  and  the  rupture  of  aneurism.  Recurrent  hemorrhage  into  the 
peritoneum  has  been  observed  in  the  absence  of  assignable  cause.  Blood- 
stained fluid  may  be  present  in  acute  pancreatitis,  volvulus,  twisting  of 
the  pedicle  of  an  ovarian  cyst,  and  other  similar  conditions. 

Symptoms. — These  vary  according  to  the  amount  of  fluid.  Small 
amounts  occasion  no  discomfort,  and  the  gradual  accumulations  of  a  con- 
siderable ascites  may  not  be  realized  by  the  patient.  It  is  very  common  in 
the  ascites  associated  with  cirrhosis  of  the  liver  for  the  patient  to  first 
become  aware  of  his  condition  by  his  inability  to  make  his  waistband 
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meet.  Largo  accunuilatioiis  of  fluid  iiivo  rise  to  much  distress  by  pressure 
and  tension  of  the  alxloininal  walls,  sensations  of  fidness  and  weif^ht,  and 
interference  with  the  play  of  the  diaphragm,  causing  dyspnceaund  cyanosis. 
(Eilema  of  the  lower  extremities  and  pudenda,  occurring  subsequently  to 
large  ascites,  is  due  t»)  interference  with  the  return  of  the  bhjod  by  the 
pressure  of  the  fluid  upon  the  ascending  vena  cava,  and  interference  with 
the  action  of  the  heart  by  upward  pressure  against  the  diaphragm.  The 
superficial  venous  trunks — mammary,  epiga.stric — are  frecpiently  widened 
antl  tortuous,  and  reveal,  upon  stripping,  the  upward  current  of  the 
contained  i)l()o(l. 

Physical  Signs. — (See  Methods  of  Physical  DiagTio.^s,  Part  II,  Vol.  I.) 

Diagnosis. — Small  quantities  of  fluid  gravitate  into  the  pelvis  and 
fail  to  manifest  themselves  by  the  signs  elicited  upon  external  examina- 
tion. If  necessary,  the  patient  may  be  placed  in  the  knee-elbow  pijsture 
when  a  small  collection  of  ascitic  fluid  gravitating  into  the  most  dependent 
region  may  be  recognized  upon  percussion,  or  a  finger  may  be  lightly 
pressed  into  the  inguinal  ring,  the  patient  being  in  the  erect  posture. 
Gentle  tapping  will  cause  a  w^ave  which  is  felt  by  the  finger.  Again  the 
finger,  introduced  into  the  rectum  or  vagina,  the  patient  being  in  such  a 
position  that  the  fluid  gravitates  into  the  cul-de-sac  of  Douglas,  may 
perceive  the  fluctuation  produced  by  tapping  on  the  lower  part  of  the 
belly  wall.  Less  than  1500-2000  c.c.  cannot  be  detected  by  physical 
examination. 

Paracentesis  Abdominis. — The  patient  should  sit  on  a  chair  or  upon  the 
side  of  a  low  bed,  with  his  knees  separated  and  a  large  jar  or  small  tub 
between  his  feet.  The  puncture  should  be  made  in  the  median  line  midw^ay 
betw^een  the  symphysis  and  navel,  under  strict  antiseptic  precautions, 
with  a  straight  trocar,  one-eighth  of  an  inch  in  diameter;  it  should  be 
determined  by  previous  percussion  that  an  intestinal  coil  does  not  lie 
beneath  the  point  at  which  the  patient  is  to  be  tapped.  Pressure  should 
be  applied  by  a  many-tailed  bandage  to  the  abdominal  wall  as  the  fluid 
escapes.  If  the  canula  becomes  obstructed  by  floating  intestine,  a  change 
in  direction  or  the  insertion  of  a  probe  w'ill  clear  it.  Fluids  may  be  allow'ed 
to  escape  until  the  flow^  ceases,  A  strip  of  adhesive  plaster  may  be  placed 
over  the  opening,  some  oozing  from  which  is  likely  to  occur. 

Differential  Diagnosis. — Large  cysts  may  simulate  ascites.  The 
error  is  most  common  in  cysts  of  the  ovary;  much  more  rare  are  pancreatic 
cysts  of  such  size.  There  is  tympanitic  resonance  in  the  flanks,  and  the 
circular  or  oval  area  of  tympany  is  not  present  in  the  umbilical  region. 
Examination  per  vaginam  may  }deld  important  information.  Enorynous 
lipomata  have  been  mistaken  for  ascites.  There  is  an  obscure  sense  of 
fluctuation,  but  the  shifting  areas  of  tympan}^  characteristic  of  ascites 
do  not  occur.  The  condition  is  exceedingly  rare;  females  are  chiefly 
affected;  the  tumor  develops  in  middle  life,  and  is  of  slow  growth.  An 
overdistended  bladder  may  reach  to  the  umbilicus,  or  above  it,  and  has 
been  mistaken  for  ascites.  The  dribbling  of  urine. — incontinence  of  reten- 
tion,— and  the  outline  of  the  swelling  should  put  the  practitioner  upon  his 
guard.  The  catheter  will  at  once  settle  the  matter.  Encysted  inflammatory 
exudates,  when  large,  may  simulate  ascites,  especially  when  pain  and  fever, 
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or  other  constitutional  S3^mptoms,  are  no  longer  present.  In  most  cases 
the  careful  employment  of  the  methods  of  physical  examination  is 
adequate  for  the  diagnosis. 

ii.  Acute  General  Peritonitis. 

Definition. — Acute  diffuse  inflammation  of  the  peritoneum. 

Etiology. — The  peritoneum  is  pecuHarly  exposed  to  local  and  general 
infection  by  traumatism,  extension  from  the  viscera  which  it  invests,  the 
perforation  of  hollow  viscera,  rupture  of  the  capsules  of  organs  or  the  walls 
of  abscesses,  and  by  way  of  the  lymph  channels  and  the  blood.  Peritonitis 
may  be  primary  or  secondary. 

1.  Primary  Peritonitis. — Infection  takes  place  by  the  blood  or  by  the 
lymph  stream,  and  not  as  the  result  of  any  lesion  of  the  viscera  with  which 
the  peritoneum  is  in  relation,  or  any  wound  or  surgical  operation.  Acute 
general  peritonitis  is  sometimes  attributed  to  exposure  to  cold  or  damp, 
and  has  then  been  described  as  rheumatic.  The  form  which  occurs  as  a 
terminal  event  in  renal  disease,  gout,  and  arteriosclerosis  is  more  common. 
Whether  or  not  these  forms  of  peritonitis — idiopathic  peritonitis — are 
in  the  strict  sense  primary  remains  unsettled. 

2.  Secondary  Peritonitis. — From  the  point  of  view  of  the  source 
of  infection,  three-  groups  of  cases  may  be  recognized,  (a)  Those  in  which 
the  infection  of  the  peritoneum  takes  place  from  without  by  way  of  trau- 
matism or  surgical  operation,  (b)  Those  in  which  one  of  the  abdominal 
organs,  or  an  abscess,  ruptures  and  its  contents  are  discharged  into  the 
peritoneal  cavity.  Intestinal  perforation  is  the  most  common  accident  of 
this  kind,  (c)  The  cases  in  which  bacteria  find  their  way  through  the  wall 
of  the  intestine  in  the  absence  of  a  large  or  small  solution  of  continuity, 
or  enter  the  peritoneal  cavity  by  way  of  the  lymph  channels,  as  in  certain 
forms  of  puerperal  peritonitis,  or  peritonitis  consecutive  to  infection  of 
the  pleura. 

Bacteriology  of  Acute  Peritonitis.  —  One  or  several  varieties  of 
bacteria  may  be  found  in  the  exudate — single  or  mixed  infection.  Those 
which  are  the  most  important  are  the  Streptococcus  pyogenes,  the  Dip- 
lococcus  pneumoniae,  and  the  Bacillus  coli  communis.  These  are  frequently 
present  alone  —  monoinfection.  In  rare  instances  the  Staphylococcus 
pyogenes  aureus  has  been  found  in  pure  culture  in  the  peritoneal  exudate. 
The  gonococcus  may  also  cause  peritonitis,  whether  in  simple  or  mixed 
infection  has  not  yet  been  positively  determined.  In  simple  infection 
the  following  organisms  have  also  been  found:  Micrococcus  lanceolatus, 
B.  pyocyaneus,  and  the  B.  influenzae.  In  so-called  primary — idiopathic — 
peritonitis,  and  in  postoperative  peritionitis,  simple  infection  is  much  more 
common  than  mixed  infection;  in  the  secondary  forms  mixed  infection 
is  more  common,  but  monoinfection  may  occur. 

Clinical  Etiology. — The  vast  majority  of  cases  which  arise  in  conse- 
quence of  disease  of  the  abdominal  or  pelvic  organs  invested  by  peritoneum, 
or  in  near  topical  relation  to  the  peritoneal  cavity,  are  demonstrably 
"secondary."  The  organs  most  commonly  involved  in  the  primary  affec- 
tion are  the  intestines  and  the  reproductive  organs  in  the  female. 
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Intestines.—  In  the  order  of  frc(|ii('iicy  and  imixirliuicc,  lesions  of 
the  vermiform  appendix  stand  first.  Intestinal  ulceration,  especially  the 
ulcers  of  enteric  fever  antl  i)eptic  ulcer  in  the  duodenum,  come  next.  Other 
forms  of  intestinal  ulcer,  as  tuberculous,  dysenteric,  diphtheritic,  are  less 
apt  to  cause  perforation,  and  when  this  accident  occurs  it  is  usually  into 
a  reji;ion  of  tiie  i)oritoneum  shut  off  hy  adhesions  and  often  already  the 
seat  of  a  circumscribed  abscess.  Certain  forms  of  intestinal  ulcer,  both 
acute,  as  after  extensive  burns  of  the  surface,  or  peptic  ulcer,  and  chronic, 
as  those  which  occur  occasionally  in  scurvy  and  leukaemia,  show  no  ten- 
dency to  perforuiion.  Carcinoma  causes  -chronic  adhesive  peritonitis 
and  circumscribed  abscess  formation,  but  scarcely  ever  acute  diffuse 
inflammation  of  the  peritoneum.  Acute  Occlusion  of  the  Bowel. — Volvulus 
and  stransjulation  and  less  frequently  intussusception  give  rise  to  peri- 
tonitis. Chronic  stenosis  is  rarely  the  cause  of  this  condition.  Rupture 
of  the  bowel,  like  perforation,  is  at  once  followed  by  general  peritonitis. 

The  Stomach. — Peptic  ulcer  and  carcinoma  may  prove  the  point 
of  departure  for  acute  peritonitis.  Sudden  perforation,  before  adhesions 
have  formed,  may  occur;  more  commonly,  adhesions  with  adjacent  vis- 
cera take  place  as  the  result  of  a  local  peritonitis,  with  abscess  formation 
or  perforation  into  the  colon. 

Liver,  Gall-bladder  and  Bile  Passages. — Perihepatitis  and  local 
adhesive  inflammation  are  common  in  diseases  of  these  organs,  but  acute 
diffuse  peritonitis  is  infrequent.  It  may  result  from  rupture  of  an  abscess 
or  hydatid  cj'st,  or  from  strangulation  or  acute  intestinal  obstruction 
caused  by  pericholecystitic  adhesions.  An  abscess  about  an  infected  gall- 
bladder has,  in  rare  instances,  ruptured  into  the  general  cavity  of  the 
peritoneum. 

The  Spleen. — Acute  diffuse  peritonitis  arising  from  disease  of  this 
organ  is  rare.  Rupture  of  the  capsule  from  traumatism,  and  the  rupture 
of  an  abscess  before  adhesions  to  neighboring  viscera  have  formed,  are 
the  two  principal  events. 

The  Pancreas. — Acute  hemorrhagic  pancreatitis  gives  rise  to  inflam- 
mation of  the  lesser  peritoneum,  and  when  the  patient  survives  for  a  period 
general  peritonitis  may  occur  by  extension.  The  rupture  of  a  pancreatic 
abscess  into  the  general  peritoneum  is  an  extremely  rare  event. 

Kidneys  and  Bladder. — Acute  difTuse  purulent  peritonitis  occa- 
sionally results  from  the  rupture  of  an  abscess  of  the  kidney.  Rupture 
of  a  hydronephrosis  may  not  be  followed  by  peritonitis,  if  the  urine  does 
not  contain  pathogenic  bacteria.  Perforation  of  the  bladder  as  the  result 
of  ulceration,  or  the  more  serious  forms  of  diphtheritic  ulceration^,  may 
result  in  a  localized  abscess  or  in  acute  peritonitis. 

The  Genital  Organs. — Acute  gonococcus  peritonitis,  having  its 
starting-point  from  the  vas  deferens  or  seminal  vesicles,  is  exceedingly 
rare.  In  the  female,  however,  the  sexual  organs  constitute  the  most  fre- 
quent starting-point  of  acute  peritonitis.  Puerperal  peritonitis  is  the 
most  common  form.  Gonococcus  infection  is  an  extremely  common  cause 
of  pelvic  peritonitis,  and  occasionally,  in  j'oung  girls,  of  acute  general 
peritonitis,  which  may  also  occur  in  children  suffering  from  vulvovaginitis 
by  extension  to  the  tubes. 
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Lesions  of  the  Abdominal  Parietes,  Mesenteric  and  Retro- 
peritoneal Glands,  and  Inflammatory  Disease  of  the  Other  Serous 
Cavities. — Peritonitis  sometimes  arises  in  consequence  of  inflammation 
or  suppuration  in  the  abdominal  walls,  the  burrowing  of  psoas  or  other 
abscesses,  rectal  disease,  or  caries  of  the  vertebra,  ribs,  or  bones  of  the 
pelvis.  It  may  also  be  secondary  to  disease  of  the  mesenteric  glands, 
especially  in  tuberculous  disease,  and  enteric  fever — pseudo-abscess. 
Pleurisy,  pulmonary  abscess,  gangrene  of  the  lung,  and  purulent  pericar- 
ditis may  be  followed  by  acute  general  peritonitis  in  consequence  of 
infection  through  the  diaphragm. 

Acute  Infectious  Diseases. — Acute  peritonitis  sometimes  occurs 
in  the  course  of  rheumatic  fever.  It  is  common  in  septic  conditions  and 
especially  in  puerperal  sepsis.  It  is  extremely  rare  in  the  continued  and 
eruptive  fevers,  and  when  it  occurs  in  the  course  of  these  infections  is 
secondary  to  some  local  lesion,  as  perforation  in  enteric  fever.  It  sometimes 
occurs  in  erysipelas,  especially  when  the  abdominal  walls  are  involved, 
in  influenza  of  the  gastro-intestinal  form,  and  in  pneumonia. 

Peritonitis  in  the  Fcetus  and  New-born. — A  septic  peritonitis 
of  the  foetus  arises  in  consequence  of  infection  from  the  mother  by  way  of 
the  placental  circulation.  Not  alone  the  peritoneum,  but  also  the  other 
serous  cavities,  the  pleurae,  pericardium,  and  meninges  are  affected.  In 
the  new-born,  infection  by  way  of  the  umbilical  wound,  usually  through 
the  lymph  channels,  is  a  frequent  cause  of  general  peritonitis. 

The  blood-vessels  of  the  peritoneum  in  recent  cases  are  more  or  less 
deeply  injected,  and  the  coils  of  intestine  distended  and  bound  together  by 
lymph.  The  exudate  may  be  fibrinous,  serofibrinous,  purulent,  gangrenous, 
or  hemorrhagic.  The  fluid  exudate  varies  in  amount  from  a  few  small  col- 
lections of  clear  serum  among  the  adherent  loops  of  bowel  to  many  litres. 

Symptoms. — The  symptoms  of  peritonitis  in  general  may  be  arranged 
in  the  following  groups:  (a)  Symptoms  immediately  due  to  the  peritoneal 
inflammation, — pain  and  the  phenomena  denoting  the  presence  and  amount 
of  the  exudate,  (b)  Symptoms  caused  by  derangements  of  organs  and 
structures  implicated  in  the  process,  as  the  stomach,  intestine,  bladder, 
abdominal  muscles,  and  diaphragm, — vomiting,  constipation,  meteorism, 
frequent  and  painful  micturition,  early  rigidity,  and  late  paresis  of  the 
abdominal  walls,  hiccough.  (c)  Constitutional  or  toxsemic  symptoms: 
fever  with  its  attendant  phenomena,  circulatory  disturbances,  anaemia, 
modifications  of  the  urine,  nutritional  disorders,  and  manifestations  of  sepsis. 
These  symptoms  show  great  variation  in  their  intensity  and  association  in 
the  different  forms  of  peritonitis  and  in  different  cases. 

(a)  Peritoneal  Symptoms. — Pain  and  tenderness  in  the  abdomen  charac- 
terize the  onset.  The  pain  is  severe  and  continuous,  the  tenderness  exquis- 
ite. In  non-perforative  cases  the  pain  gradually  reaches  its  maximum ;  in 
perforative  cases  it  is  almost  always  extremely  severe  from  the  onset. 
In  enteric  fever  and  other  stuporous  states  the  occasional  absence  of  pain 
is  due  to  the  mental  condition.  The  pain  is  continuous,  and  not  only  is  it 
increased  bv  pressure,  but  also  by  movement.  The  patient  lies  motionless 
in  the  dorsal  posture,  with  the  legs  and  thighs  flexed.  Respiration  is 
shallow,  rapid,  and  of  the  costal  type.     Cough  is  suppressed,  and  sneezing 
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is  attended  with  :ip;()iuziiif;  pain.  To  this  persistent,  charactGristic  pain  is 
superaihled  colic  duo  to  intestinal  peristalsis,  and  recurring  in  paroxysms. 
The  pain  and  tenderness  may  be  present  uniformly  over  the  vvliole  abdo- 
men. It  is  very  often  mo.st  intense  below  the  umbilicus.  Frequently, 
but  not  invariably,  these  symptoms  are  most  intense  in  the  area  cor- 
resj)onding  to  the  starting-point  of  the  inflammation,  as  the  ilcociecal 
region,  the  pelvis,  or  the  epigastrium. 

A  fibrinous  exudate  sometimes  manifests  itself  by  a  friction  sound, 
usually  best  heard  in  the  upper  part  of  the  alxlomen,  over  the  liver  or 
spleen.  A  fluid  exudate  gradually  collects  in  a  majority  of  the  cases. 
Its  j)resence  may  be  first  recognizetl  by  dulness  in  the  flanks.  As  it 
increases,  it  gives  rise  to  the  characteristic  physical  signs  described 
under  the  heading  "Physical  Diagnosis"  (see  Part  II,  Vol.  I). 

(b)  Visceral  Symptoms. — Vomiting  is  one  of  the  earliest  symptoms  in 
acute  peritonitis,  and  greatly  increases  the  pain.  It  usually  continues 
several  days,  not  ceasing  until  the  fatal  termination,  an  improvement  in 
the  patient's  condition,  or  the  outpouring  of  a  large  exudate.  In  the 
last  instance,  the  cessation  of  vomiting  may  be  an  unfavorable  sign.  The 
vomitus  consists,  at  first,  of  the  gastric  contents;  later,  of  a  bile-stained 
greenish  fluid,  and  in  some  instances  of  blackish  material  with  a  fecal  odor. 
Vomiting  may  be  absent  in  large  perforation  of  the  stomach.  Constipa- 
tion is  the  rule;  in  some  cases  the  bow^els  move  spontaneously  every 
day  or  two;  in  puerperal  septic  peritonitis  diarrhoea  is  common.  Hiccough 
is  a  common  and  distressing  symptom. 

Muscular  rigidity,  the  result  of  reflex  irritation,  is  an  early  and 
extremely  valuable  sign  of  acute  peritonitis.  It  may  cause  retraction, 
even  a  scaphoid  abdomen,  and  by  restraining  peristalsis  may  diminish 
the  pain.  It  is  especially  marked  in  peritonitis  due  to  perforation.  In 
rapidly  fatal  cases  the  abdomen  may  be  flat  and  rigid  throughout  the 
entire  course  of  the  attack. 

Painful  micturition  is  due  to  traction  exerted  upon  the  inflamed  peri- 
toneum by  the  contractions  of  the  bladder.  Retention  of  urine  is  common, 
especially  in  men.  More  often  there  is  great  vesical  irritability,  with 
frequent  micturition.  The  urine  is  diminished,  high  colored,  and  often 
contains  albumin.  It  is  characteristic  of  acute  diffuse  peritonitis  that  the 
urine  contains  large  quantities  of  indican.  The  micro-organisms  which 
cause  the  disease  have  been  present.  As  the  rigidity  passes  away, 
meteorism  takes  its  place.  It  is  due  to  paresis  of  the  intestine,  and  may 
appear  early  in  the  disease,  especially  in  the  perforative  cases.  In  extreme 
cases  the  bowel  is  completely  paralyzed,  and  no  auscultatorj'  signs  of 
peristalsis  can  be  heard,  the  belly  is  enormousl}^  distended,  especially  in 
its  upper  and  middle  segments,  and  the  skin  is  tense,  smooth,  and  glisten- 
ing. In  puerperal  peritonitis  the  distention,  owing  to  the  relaxation  of 
the  stretched  walls,  is  greater  than  in  other  forms.  The  splenic  dulness 
may  be  obliterated;  the  liver  dulness  is  greatly  diminished  and  may 
wholly  disappear  in  the  midclavicular  hne;  the  diaphragm  is  pushed  up 
so  that  the  apex  beat  of  the  heart  may  be  felt  in  the  fourth  intercostal 
space.  The  obliteration  of  liver  dulness  in  the  front  of  the  body  may  be 
due  l;o  tympany  alone,  and  is  not,  therefore,  a  positive  sign  of  pneumo- 
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peritoneum  or  of  the  perforation  of  an  air-containing  viscus.  If,  when 
the  patient  is  turned  upon  his  left  side,  dulness  disappears  in  the  axillary 
line,  there  is  free  air  in  the  cavity  of  the  peritoneum. 

(c)  General  Symptoms. — The  attack  begins,  in  a  majority  of  the  cases, 
with  chilliness  or  a  rigor.  Fever  follows,  but  is  not  constant  and  does 
not  conform  to  type.  The  temperature  may  rise  suddenly  to  a  consider- 
able height,  but  does  not  often  exceed  104°  F,  (40°  C),  or  it  may  gradually 
rise  for  several  days.  In  either  case  it  becomes  irregular  or  drops  to  normal 
as  the  attack  progresses.  As  death  approaches,  the  temperature  may  show 
rapid  oscillations.  In  perforative  peritonitis,  the  temperature  very  often 
drops  to  subnormal  ranges, — temperature  of  collapse, — and  remains  there 
until  death.  The  pulse  is  rapid,  small,  and  wiry.  Its  frequency  is  120-160 
per  minute  and  bears  no  constant  relation  to  the  temperature. 

Leucocytosis  of  the  polynuclear  neutrophilic  type,  18,000-40,000,  is 
found,  except  in  the  gravest  cases,  in  which  there  may  be  leucopenia. 

The  clinical  picture  of  acute  diffuse  peritonitis,  from  the  time  that 
the  disease  is  fully  established,  is  very  characteristic.  The  facies  indicates 
great  suffering  and  anxiety  and  presents  the  signs  of  collapse.  The  nose 
is  pinched  and  pointed,  the  eyes  are  sunken,  the  temples  flattened;  there 
is  cyanosis,  and  the  brow  is  wet  with  drops  of  sweat^— /aci'es  Hippocratica. 
The  patient  lies  motionless,  the  respirations  are  shallow  and  rapid,  the 
pulse  is  thready,  the  knees  are  drawn  up,  the  hands  and  feet  cold  and 
shrunken. 

This  form  of  peritonitis  usually  terminates  fatally.  The  perforative 
forms  often  run  their  course  within  forty-eight  hours;  the  non-perforative 
forms  in  four  or  five,  or  sometimes  in  eight  or  ten,  days.  Exceptionally 
death  occurs  very  suddenly,  with  signs  of  cardiac  paralysis. 

Diagnosis. — Direct. — The  diagnosis  rests  upon  the  sudden  onset 
of  intense  abdominal  pain,  tenderness,  fever,  vomiting,  rigidity  of  the 
abdominal  muscles,  and  collapse  symptoms.  When  the  attack  is  fully 
developed  the  facies  and  attitude  are  very  suggestive.  Inquiry  into  the 
previous  health  will  often  reveal  the  primary  cause  of  the  attack.  It  is 
to  be  borne  in  mind  that  intestinal  perforation  and  disease  of  the  pelvic 
organs  in  females  are  the  most  common  primary  conditions.  A  history 
of  attacks  of  pain  in  the  iliac  region  suggests  perforating  appendicitis; 
of  pain  after  eating,  epigastric  tenderness,  hsematemesis,  or  dark  blood 
in  the  stools,  peptic  ulcer;  of  recent  headache,  nose-bleeding,  prostration, 
and  diarrhoea,  the  ambulant  form  of  enteric  fever.  In  females  recent 
abortion  or  confinement,  acute  suppurative  disease  of  the  pelvic  viscera, 
or  salpingitis  are  common  antecedent  conditions.  In  enteric  fever  the 
signs  of  perforation  may  be  masked  by  the  patient's  mental  condition. 
In  many  of  the  cases  the  previous  condition  cannot  be  determined. 

Differential. — The  following  conditions  are  often  mistaken  for 
peritonitis:  Acute  Enterocolitis. — The  pain  is  cohcky,  and  less  continuous; 
the  tenderness  is  less  acute,  and  more  limited;  diarrhoea  is  a  more  prom- 
inent symptom,  and  early  rigidity  and  subsequent  tympany  are  not  so 
conspicuous.  In  the  severe  cases  there  may  be  a  very  marked  degree  of 
collapse.  Intestinal  obstruction,  volvulus,  and  strangulation  may  not  only 
cause  peritonitis,  but  they  often  also  simulate  it,  the  symptoms  in  common 
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hciri^  pain,  (ciulci'iicss,  vomit iiiij;,  and  I yiii|):iiiilcs.  Muscular  rigidity  is 
not  so  marked,  local  distcMitioii  of  tlic  bowel,  vi(jlent  peristaltic  inove- 
meiits,  and  lli(>  more  tard\'  de\-elo|)meii(.  of  tympany  and  collapse 
point  to  occlusion  of  the  bowel  rathei-  than  inflammation  of  the  peritoneum. 
Rupture  of  a  tubal  pregnancy  or  an  abdotninal  ajwuri.sni  may  give  rise 
to  sj-mptoms  suggestive  of  |)orforativc  peritonitis.  The  history  is  very 
important.  Restlessness  and  aii'  hunger  are  much  more  marked  in  large 
internal  hemorrhage  than  in  inflammation.  Embolism  of  the  superior 
mesenteric  artery  may  he  attended  with  sudden  agonizing  pain,  frequent 
vomiting,  collapse,  and  tympany.  Acute  Hemorrhagic  Pancreatitis. — A 
history  of  gall-stone  disease  and  the  localization  of  pain  in  the  epigastrium 
are  important  in  the  diagnosis.  In  perforative  and  rupture  cases,  in  which 
the  ]ieritonoum  is  suddenly  flooded  with  the  contents  of  the  intestine  or 
pus.  death  fretiucntly  takes  place  from  shock  in  the  course  of  a  few  hours, 
before  an  actual  inflammation  has  time  to  develop.  Hysteria  may  mimic 
peritonitis. 

iii.  Acute  Circumscribed  Peritonitis. 

This  form  of  inflammation  of  the  peritoneum  is,  (1)  adhesive,  or 
(2)   purulent. 

1.  Adhesive  inflammation  is  of  very  frequent  occurrence  in  local 
disease  of  the  abdominal  organs.  It  is  usually  narrowly  circumscribed, 
and  unattended  by  other  immediate  symptoms  than  pain  and  tenderness, 
the  manifestations  of  the  primary  affection  dominating  the  clinical  picture. 
The  anatomical  changes  consist  in  vascular  injection,  fibrin  formation, 
and  slight  serous  exudation.  The  organs  involved  are  chiefly  the  liver, 
gall-bladder  and  bile  passages,  spleen,  stomach,  coils  of  intestines, 
the  appendix  vermiformis,  and  the  sexual  organs  in  the  female.  Peri- 
hepatitis, perisplenitis,  either  circumscribed  or  involving  the  whole  organ, 
belong  to  this  category.  Intestinal  adhesions  following  local  disease  or 
operation,  adhesive  inflammation  affecting  the  gall-bladder,  bile-ducts, 
duodenum,  and  the  pyloric  end  of  the  stomach,  or  a  similar  process  involv- 
ing the  Fallopian  tubes  or  ovaries  may  be  the  cause  of  distressing  subse- 
quent symptoms.  Tuberculous,  cancerous,  suppurative,  or  hydatid  disease 
may  be  the  cause  of  localized  peritonitis. 

2.  Purulent. — Infection  with  pus-producing  micro-organisms  may 
be  primary  and  cause  acute  suppurative  circumscribed  peritonitis,  or  it 
may  occur  later  and  lead  to  the  formation  of  localized  abscess  and  small 
pockets  of  pus  among  the  adhesions  and  other  lesions  resulting  from  the 
non-suppurative  form,  so  that  a  transitional  condition  may  be  recognized. 
There  are  certain  points  in  which  acute  suppurative  circumscribed  peri- 
tonitis preferably  arises;  among  these,  the  region  of  the  appendix,  the 
pelvic  organs  in  the  female,  and  the  lesser  peritoneum  are  most  important. 

(a)  AppendiculaT  Abscess. — The  most  common  cause  of  acute  cir- 
cumscribed suppurative  peritonitis  is  appendicitis — a  condition  fully 
described  under  the  heading  "Diseases  of  the  Intestines"  (q.  v.). 

(b)  Pelvic  Peritonitis.  —  Suppurative  inflammations,  septic,  tuber- 
culous, or  gonorrhoeal,  are  very  common.  They  result  in  the  formation 
of  perimetric  and  parametric  abscesses.     Salpingitis  and  abscesses  of  the 
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broad  ligament  occur.  Suppuration  is  frequently  preceded  by  extensive 
adhesive  inflammation.  General  peritonitis  may  arise  by  extension  of 
the  infection,  or  by  rupture. 

(c)  Subphrenic  Peritonitis.  —  Inflammation  may  involve  the  lesser 
peritoneum  alone,  and  inflammatory  exudates  may  be  confined  to  its 
cavity.  Perforating  ulcers  of  the  stomach,  duodenum,  or  colon  are  some- 
times so  situated  that  they  communicate  directly  with  it,  and  into  it  pan- 
creatic hemorrhages  and  abscesses  may  be  discharged.  Effusions  into 
this  space  may  cause  an  oval,  smooth,  tense  tumor,  extending  into  the 
epigastric,  umbilical,  and  left  hypochondriac  regions,  and  simulating  a 
pancreatic  cyst.  The  physical  signs  vary  greatly  from  time  to  time,  accord- 
ing to  the  condition  of  the  adjacent  stomach.  If  the  latter  is  distended 
with  food,  the  line  of  demarcation  between  it  and  the  tumor  cannot  be 
made  out  either  by  percussion  or  palpation,  while  if  it  is  filled  with  gas, 
it  may  yield  tympanitic  resonance  over  the  greater  part  or  the  whole 
of  the  tumor,  causing  it  at  times  to  altogether  disappear.  A  subphrenic 
abscess  has,  in  rare  cases,  followed  pneumonia  or  empyema;  more  fre- 
quently it  results  from  an  appendicular  abscess,  a  renal  or  hepatic  abscess, 
or  trauma.     It  may  occur  in  connection  with  cancer  of  the  stomach. 

The  diagnosis  of  simple  subphrenic  abscess  is  difficult,  because 
the  signs  and  symptoms  are  very  frequently  indefinite.  The  sub- 
jective symptoms  attract  attention  to  the  upper  part  of  the  abdomen. 
Among  these  pain  is  most  important,  and  may  be  referred  to  the  right  or 
left  side,  the  back,  and  so  forth,  according  to  the  seat  of  the  abscess.  It 
may  be  localized,  or  radiate  into  the  abdomen  or  lower  thoracic  belt.  When 
the  pain  is  local  it  is  usually  associated  with  tenderness.  Circumscribed 
phenomena  in  the  epigastrium  or  left  hypochondrium  are  suggestive. 
Fluctuation  is  rare  and  present  only  when  the  abscess  is  superficial.  In 
rare  cases  there  is  circumscribed  oedema  of  the  overlying  skin. 

Pyopneumothorax  Subphrenicus  —  Leyden. — When  the  subphrenic 
abscess  is  due  to  a  perforating  peptic  ulcer  air  is  also  almost  always 
present  and  the  condition  simulates  pneumothorax. 

Symptoms. — The  nature  of  the  condition  is  obscure  and  in  a  majority 
of  the  cases  not  recognized  intra  vitam.  The  symptoms  vary  according 
to  the  cause.  The  pus  collection  between  the  liver  and  the  diaphragm, 
whether  in  relation  with  the  right  or  the  left  lobe  when  air  is  not  also  pres- 
ent, closely  simulates  an  encysted  empyema  at  the  base  of  the  pleural  sac. 
When  it  occurs  in  association  with  pneumonia,  or  empyema,  or  an  abscess 
in  a  neighboring  organ,  the  symptoms  of  the  primary  affection  are  more 
or  less  rapidly,  often  suddenly,  reinforced  by  those  of  the  new  affection, 
namely,  severe  epigastric  pain,  urgent  and  persistent  vomiting,  and  respir- 
atory embarrassment.  In  rapidly  developing  cases  shock  may  also  occur. 
Later  symptoms  are  chills,  irregular  fever  of  septic  type,  anaemia,  and 
rapid  wasting.  Burrowing  may  occur  into  the  pleura  or,  in  the  case  of 
pleural  adhesions,  into  the  lung,  with  paroxysmal  cough  and  copious 
purulent  expectoration.  When  caused  by  a  perforating  ulcer  of  the 
stomach  or  duodenum,  the  onset  is  abrupt,  with  great  pain,  and  the 
vomited  material  is  bilious  or  bloody.  When  the  abscess  cavity  con- 
tains gas,  the  diaphragm  may  be  forced  upward  upon  the  right  side  as 
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fai-   as  tlio  tliiid    lih,  and    the   liver  disjilaced   downward;    when    upon    tlio 
left  side,  the  heart  is  dis[)hieed  upward. 

Diagnosis.  —  Subphrenic  pyopneumothorax  is  ver}'  frequently  over- 
looked. The  physical  signs  are  those  of  pneumothorax  or  pyopneumo- 
thorax upon  the  right  or  left  side,  according  as  the  abscess  cavity  is  situated 
uj)on  the  right  or  the  left  side  of  the  suspensory  ligament.  The  antecedent 
symptoms,  in  the  majority  of  the  cases,  point  to  disease  of  the  abdominal 
organs  and  not  to  disease  of  the  lungs  or  pleura?.  Upon  forced  inspira- 
tion the  lower  border  of  the  compressed  lung  is  depressed  in  subphrenic 
abscess;  the  liver  is  usually  depressed  to  a  remarkable  degree,  and  its 
lower  border  is  distinctly  palpable.  The  heart  is  displaced  upward  rather 
than  laterally.  In  both  conditions  the  intercostal  spaces  may  be  either 
obliterated  or  bulging.  As  the  greater  number  of  cases  are  the  result  of 
])erforating  peptic  ulcer,  the  local  symptoms  appear  very  suddenly,  while 
the  general  symptoms  are  usually  more  severe  than  in  ordinary  cases  of 
pneumothorax.  Exploratory  puncture  may  be  made  for  diagnostic  pur- 
poses. The  presence  of  material  from  the  gastro-intestinal  tract  at  once 
determines  the  differential  diagnosis.  The  position  of  the  diaphragm  may 
be  positively  determined  by  skiagraphy.  In  pyopneumothorax  it  forms 
the  floor,  in  pj'othorax  subphrenicus  the  roof,  of  the  abscess  cavity. 

iv.  Chronic  Peritonitis. 

(a)  Local  Adhesive  Peritonitis. — The  inflammation  of  the  peritoneum 
which  follows  operations  or  accompanies  local  disease  of  the  abdominal 
viscera  is  more  frequently  chronic  than  acute.  When  it  involves  coils  of 
intestines,  it  gives  rise  to  partial  stenosis  with  constipation  and  colicky 
pains,  and  may  ultimately  be  the  cause  of  acute  obstruction  of  the  intestine 
by  strangulation. 

(b)  Diffuse  Adhesive  Peritonitis.^In  tuberculosis  and  general  car- 
cinomatous infiltration  of  the  peritoneum  the  adhesions  are  sometimes  so 
extensive  as  to  entirely  obliterate  the  cavity.  This  form  of  peritonitis  is 
rare  in  other  conditions,  but  has  been  encountered  in  tumors  of  the  peri- 
toneum, and  after  trauma.   It  occurs  also  in  syphilis  during  intra-uterine  life. 

Symptoms. — The  condition  may  not  be  attended  with  definite  sj'mp- 
toms.     Pain  and  tenderness  are  usually  present. 

(c)  Chronic  Proliferative  Peritonitis. — There  is  great  thickening  of 
the  membrane,  without  extensive  adhesions.  ^Moderate  serous  effusion  may 
be  present.  The  mesentery  is  shortened,  and  the  omentum  may  be  rolled 
into  a  firm  transverse  tumor.  In  some  instances  there  is  a  general  chronic 
inflammation  of  the  serous  membranes. — Concato's  disease,  polyorrhom- 
enitis, — invoh-ing  with  the  peritoneum  both  pleurae  and  the  pericardium. 
This  form  of  peritonitis  occurs  in  the  subjects  of  chronic  alcoholism,  in 
chronic  passive  congestion,  and  in  tumors,  but  is  especially  associated  with 
cirrhosis  of  the  liver. 

Symptoms.  —  The  disease  may  be  latent,  the  symptoms  being  sub- 
ordinated to  those  of  the  primary  condition.  They  comprise  abdominal 
uneasiness  and  distention,  colicky  pains,  constipation,  and  diarrhoea. 
Jaundice  is  sometimes  present.     Ascites  may  occur,  or  the  shortening  of 
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the  mesentery,  the  consequent  drawing  together  of  the  intestines  into  a 
tumor-Hke  mass,  and  the  retracted  and  indurated  omentum  may  simulate 
tumors  of  various  abdominal  organs. 

Diagnosis.  —  The  direct  diagnosis  rests  upon  the  concurrence  of 
alcoholism,  cirrhosis  of  the  liver,  chronic  intestinal  disease,  chronic 
nephritis,  with  symptoms  of  peritoneal  disease,  and  ill-defined  tumor-like 
masses  in  the  abdomen.  It  is  confirmed  if  the  evidences  of  bilateral  chronic 
pleurisy  and  indurative  mediastinitis  are  present. 

The  Differential  Diagnosis. — This  relates  to  the  recognition  of 
the  condition,  notwithstanding  the  resemblance  of  some  of  its  features 
to  tumors  of  the  stomach,  liver,  or  other  abdominal  organs.  To  this  the 
vagueness  and  irregularity  of  the  symptoms  and  signs,  their  variations 
as  time  goes  on,  the  primary  affection,  and  the  evidence  of  chronic  disease 
in  the  other  serous  sacs  all  contribute.  The  anomalous  nature  of  the 
pseudotumors  and  their  independence  of  the  ,  organs  may,  when  the 
effusion  is  not  too  abundant,  be  recognized  upon  careful  palpation. 

V.  Tuberculous  Peritonitis. 

Tuberculosis  of  the  Peritoneum. 

The  diagnosis  of  this  condition  has  been  fully  considered  under  the  appro- 
priate subcaption  of  Tuberculosis,  in  the  section  on  The  Infectious  Diseases. 
It  has,  in  recent  times,  acquired  peculiar  importance  in  consequence  of  the 
remarkable  success  attending  laparotomy  in  certain  forms  of  the  disease. 

vi.  New  Growths  in  the  Peritoneum. 

Neoplasms  of  the  peritoneum  are  rare.  They  comprise  benign  and 
malignant  tumors. 

1.  Benign  Tumors.  —  Cysts  of  various  kinds,  lipomata,  fibromata, 
myxomata,  angiomata,  and  other  rarer  forms  are  occasionally  encountered. 
They  may  occupy  any  region,  but  are  more  often  found  in  the  omentum 
and  mesentery  than  elsewhere.  They  are  single  or  multiple,  (a)  Cysts. — 
Cystic  tumors  are  found  in  the  omentum,  more  frequently  in  the  mesentery. 
Cysts  of  the  mesentery  may  be  classified  according  to  their  contents  into 
serous,  chylous,  hemorrhagic,  dermoid,  and  hydatid  cysts.  Serous  cysts 
are  very  rare.  They  may  be  single  Or  multiple.  Chylous  cysts  contain 
a  milk-like  opaque  fluid  having  the  characteristics  of  chyle,  and  are  prob- 
ably due  to  the  retention  of  chyle  in  the  lacteals,  or  receptaculum  chyli. 
They  have  been  regarded  as  embryonic.  They  are  usually  found  in  the 
mesentery.  Hemorrhagic  cysts  are  commonly  the  result  of  trauma,  and 
contain  a  brownish-red  fluid.  They  may  be  chylous  or  of  peripancreatic 
origin.  Dermoid  cysts  containing  hair,  bone,  teeth,  and  mucilaginous 
material  have  been  found  in  the  omentum  and  mesentery.  They  may  be 
multiple.  Hydatid  cysts  usually  occupy  the  omentum  or  mesentery. 
When  primary,  the  cyst  is  commonly  single.  Secondary  hydatid  disease 
of  the  peritoneum  is  much  more  common.  The  cysts  are  usually  multiple, 
and  may  be  present  in  enormous  numbers.     Mesenteric  and  omental  cysts 
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vary  groatly  in  size.  The}-  may  rcacli  a  capacity  of  .several  litres,  (b) 
LiPOMATA  are  mot  with  in  the  subperitoneal  tissues  of  the  anterior  abdom- 
inal wall.  They  are  usually  snuill,  but  may  attain  such  size  as  to  simulate 
ascites.  They  nuxy  also  develop  in  me  omentum  or  in  the  mesentery,  and 
grow  to  such  a  size  that  they  completely  fill  the  abchjminal  cavity.  They 
may  be  of  retroperitoneal  origin.  They  occur  more  commonly  in  women, 
and  after  middle  life.  They  are  of  slow  growth  and.  yielding  an  obscure 
sense  of  fluctuation,  suggest  ascites,  (c)  Fihrous  tumors  of  the  perito- 
neum are  rare.  They  may  arise  from  the  omentum,  mesentery,  or  the 
pelvic  organs,  and  reach  the  size  of  the  closed  fist.  Other  benign  tumors 
are  exceeilingly  rare. 

Symptoms. — Recurrent  vomiting,  constipation,  and  pain  may  pre- 
cctle  the  discovery  of  the  tumor,  which  may  occupy  various  positions 
and  may  be  single  or  multiple.  Mesenteric  tumors  are,  as  a  rule,  freely 
movable  and  may  thus  be  distinguished  from  pancreatic  cysts,  retroperi- 
toneal tumors,  and  tumors  of  the  uterus  and  its  appendages.  An  ovarian 
cyst  with  a  long  pedicle  may,  however,  be  very  movable.  Malignant  tumors 
early  contract  adhesions  and  are  usually  fixed.  The  differential  diagnosis 
between  mesenteric  and  omental  tumors  is  often  attended  with  insurmount- 
able difficulties.     It  can  as  a  rule  only  be  made  upon  abdominal  section. 

2.  Malignant  New  Growths. — These  are  primary  and  secondary. 
They  are  of  more  common  occurrence  than  the  benign  forms,  (a)  Most 
PRIMARY  MALIGNANT  GROWTHS  of  the  peritoneum  are  endotheliomata. 
Sarcomata  may  occur  in  rare  instances  as  primary  growths  starting  in 
the  mesentery  and  omentum.  They  may  reach  an  enormous  size,  (b) 
]\Iuch  more  common  are  secondary  carcinomata.  The  peritoneum  is 
involved  by  metastasis  from  distant  organs,  or  by  direct  extension  from 
organs  which  it  invests.  The  primary  growth  may  involve  the  mamma, 
pancreas,  stomach,  intestines,  especially  the  colon,  and  the  rectum,  or 
the  uterus.  In  many  of  the  cases  of  diffuse  carcinomatous  growths  in  the 
peritoneum  there  are  the  signs  of  an  associated  inflammation — carci- 
nomatous 'peritonitis.  In  this  form  of  peritonitis  the  exudate  is  usually 
encysted.  It  may  consist  of  a  yellowish  serum,  or  a  blood-stained  fluid; 
it  may  be  chylous,  or  chyliform.  It  is  very  rarely  purulent.  Peritoneal 
carcinoma  is  more  common  in  middle  and  advanced  life  than  earlier.  It 
occurs  with  somewhat  greater  frequency  in  women  than  in  men. 

Symptoms. — Pain  may  be  absent  altogether.  When  present  it  is 
less  severe  than  in  other  forms  of  peritonitis.  Vomiting,  constipation 
with  attacks  of  diarrhoea,  hiccough,  and  tympanites  are  common  symp- 
toms. Fluid  exudate  may  be  absent,  scanty,  abundant,  freely  movable, 
or  encysted.  After  the  withdrawal  of  the  fluid,  irregular  and  ill-defined 
tumor  masses  may  be  recognized  upon  palpation,  especially  the  rolled 
omentum  hang  transversely  or  obliquely  across  the  upper  part  of  the 
abdomen,  as  a  firm  sausage-like  growth,  as  in  tuberculous  and  prolifera- 
tive peritonitis.  The  fluid  may  be  hemorrhagic,  and  contain  large  multinu- 
clear  cells,  or  groups  of  cells,  and  the  number  of  cells  showing  mitosis  is 
greater  than  in  simple  or  tuberculous  effusions  (Dock).  The  temperature 
is  usually  normal  or  subnormal.  Fever  is,  however,  sometimes  present. 
The  cachexia  may  be  marked,  and  emaciation  is  progressive. 
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Diagnosis. — Direct. — With  the  evidences  of  the  primary  disease,  or 
the  history  of  the  removal  of  a  carcinomatous  breast  or  uterus,  the  diag- 
nosis may  be  made  without  difficulty.  The  age  of  the  patient,  the  presence 
of  nodular  masses  about  the  navel,  and  enlarged  inguinal  glands  are 
important.    If  no  primary  focus  can  be  found  the  diagnosis  may  be  obscure. 

Differential. — The  chnical  resemblance  to  tuberculous  peritonitis, 
as  regards  the  symptoms,  the  tumor  masses,  and  the  physical  signs,  may 
be  very  close.  As  a  rule,  the  multiple  nodules  of  cancer  are  larger  than 
those  of  tuberculosis.  Cancer  is  an  affection  of  the  later  periods  of  life, 
tuberculosis  of  the  peritoneum  of  its  earher  periods.  But  to  this  rule 
there  are  many  exceptions.  Inflammation  and  sinus  formation,  with 
discharge  of  pus  from  the  navel,  sometimes  occurs  in  tuberculosis.  In 
the  absence  of  tuberculous  disease  elsewhere  the  diagnosis  becomes  difla- 
cult,  since  the  chnical  phenomena  of  tuberculous  peritonitis  not  only 
closely  resemble  those  of  carcinomatous  peritonitis,  but  both  have  features 
in  common  with  the  chronic  proliferative  form  and  diffuse  hydatids  of 
the  peritoneum.  In  the  last,  the  hydatid  fremitus,  and  booklets  in  the 
aspirated  fluid,  are  of  positive  diagnostic  value. 

vii.  Retroperitoneal  Sarcoma. 

Retroperitoneal  sarcoma  (Lobstein's  cancer)  is  a  rare  affection.  Steel 
finds  that  it  occurs  most  frequently  in  the  first,  fourth,  and  sixth  decades 
of  life.  Males  are  somewhat  more  commonly  affected  than  females.  The 
tumor  may  spring  from  the  lumbar  region,  on  the  right  side  somewhat 
more  frequently  than  the  left,  from  the  posterior  wall  of  the  abdomen 
near  the  attachment  of  the  mesentery,  or,  less  frequently,  from  the  pelvis. 
The  growths  may  arise  from  the  retroperitoneal  lymph-glands,  the  con- 
nective tissue  around  the  vessels,  or  from  the  remains  of  the  Wolffian 
body.  They  are  often  lobulated  and  are  very  prone  to  degeneration,  with 
hemorrhage  and  the  formation  of  pseudocysts. 

Symptoms. — Vague  digestive  derangements  and  dragging  abdominal 
pain  are  followed  by  pressure  symptoms,  such  as  neuralgic  pains  in  the 
lumbar  region,  abdomen,  legs,  and  genitaha,  and  then  cedema  of  the  lower 
extremities.  There  may  be  partial  occlusion  of  the  intestine.  In  a  case  of 
sarcoma  of  the  retroperitoneal  lymphatic  glands,  recently  under  my  observa- 
tion, none  of  these  symptoms  was  present.  There  are  the  signs  of  a  deep- 
seated  tumor,  situated  centrally  or  to  the  right  or  left  of  the  median  line, 
sometimes  moving  shghtly  with  respiration,  more  commonly  fixed,  usually 
sohd  but  sometimes  cystic — pseudocysts.  When  the  tumor  is  situated 
laterally,  it  is  obliquely  crossed  by  the  colon,  which  it  pushes  forward  as  it 
increases  in  size.     The  health  is  rapidly  impaired,  and  cachexia  develops. 

Diagnosis. — The  diagnosis  rests  upon  the  presence  of  the  above 
phenomena  in  association  with  a  rapidly  growing  central  or  lateral. tumor 
about  the  level  of  the  umbiHcus.  The  differential  diagnosis  between 
retroperitoneal  sarcoma  and  tumors  arising  from  the  kidneys  and  sup- 
rarenal capsules  cannot  always  be  made. 
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X. 
THE  DIAGNOSIS  OF  DISEASES  OF  THE  RESPIRATORY  SYSTEM, 

I.    DISEASES  OF  THE  NOSE. 

i.  Acute  Nasal  Catarrh. 

Coryza;   Acute  Rhinitis;   Cold,  or  Cold  in  the  Head. 

Definition. — Acute  catarrhal  inflammation  of  the  mucous  membrane 
of  the  nasal  cavities. 

Etiology. — Acute  nasal  catarrh  is  very  common.  It  is  in  most  instances 
an  independent  affection,  but  it  occurs  also  in  the  acute  infectious  diseases. 
It  often  follows  exposure  to  cold  or  damp,  especially  when  such  exposure 
is  partial,  as  in  wetting  the  feet  or  sitting  upon  damp  ground.  It  frequently 
prevails  extensively  in  cold,  damp,  and  changeable  weather.  Such  local 
epidemics  are  to  be  distinguished  from  true  influenza  or  grippe,  to  which 
they  bear  a  superficial  resemblance.  House  epidemics  of  coryza  occa- 
sionally arise  under  circumstances  that  point  to  the  contagiousness  of  the 
affection.  Children  are  esjjecially  prone  to  it.  It  occurs  in  infants  in  con- 
sequence of  gastric  or  intestinal  irritation,  indigestion,  or  the  presence  of 
intestinal  worms,  and  is  occasionally  the  result  of  injuries  inflicted  by 
foreign  bodies — buttons,  gi-ains  of  corn,  pebbles,  peas,  cherry-pits,  and 
similar  objects — introduced  into  the  anterior  nasal  chambers.  It  results 
from  the  action  of  mechanical  or  chemical  irritants  upon  the  nasal  mucous 
membrane.  Among  these  are  dust,  smoke,  ipecacuanha,  and  the  fumes  of 
ammonia,  bromine,  and  iodine.  Annoying  coryza  often  follows  the  internal 
administration  of  iodine. 

Coryza  as  a  manifestation  of  acute  constitutional  infection  is  an  early 
and  prominent  symptom  of  measles,  influenza,  and  pertussis.  It  is  some- 
times associated  with  the  ophthalmia  of  the  new-born  as  the  result  of 
gonorrhoeal  infection  incurred  during  parturition,  and  occurs  as  an  early 
manifestation  of  congenital  syphilis. 

Symptoms. — The  attack  begins  suddenly,  with  chilliness  or  shivering, 
a  decided  feeling  of  malaise,  headache,  and  repeated  sneezing.  There  is 
feverishness,  with  slight  quickening  of  the  pulse,  a  dry  skin,  and  muscular 
pains.  The  nose  at  first  feels  dry  and  stuffy  and  mouth-breathing  is  neces- 
sary. The  sense  of  smell  is  lost,  that  of  taste  greatly  impaired;  the  voice 
acquires  a  peculiar  nasal  twang,  and  nursing  infants,  being  unable  to  breathe 
through  the  nose,  are  suckled  with  difficulty.  The  catarrhal  inflammation 
tends  to  involve  the  contiguous  mucous  tracts.  In  the  course  of  a  few 
hours  from  the  beginning  of  the  attack  there  may  be  a  flow  of  thm,  clear, 
irritating  mucus,  which  excoriates  the  edges  of  the  nostrils  and  the  upper 
lip  and  renders  the  use  of  the  handkerchief  painful.  Herpes  labialis  is 
common.  About  the  second  or  third  day  the  secretion  becomes  muco- 
purulent, opaque,  thick,  tenacious,  and  abundant,  and  tends  to  accumu- 
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late  in  the  nasal  cavities.  The  swelHng  of  the  mucous  membrane  subsides, 
nose-breathing  is  re-established,  and  recovery  takes  place  within  a  week 
or  ten  days.  Repeated  attacks  of  the  acute  affection  tend  to  produce  the 
chronic  form  of  the  disease.  Most  of  the  cases  are  subacute,  with  symptoms 
of  moderate  intensitj',  little  or  no  constitutional  disturbance,  and  run 
their  course  in  two  or  three  days. 

Diagnosis. — There  is  no  difficulty  in  the  diagnosis  of  simple  acute 
nasal  catarrh.  Healthy  new-born  infants  are  not  Hkely  to  suffer  from 
snuffles.  This  affection,  when  associated  with  ophthalmia,  is  due  to  the 
same  specific  infection.  When  due  to  syphilis  it  is  associated  with  charac- 
teristic lesions.  Acute  nasal  catarrh  in  children,  due  to  the  lodgement  of 
foreign  bodies,  is  prolonged,  and  the  discharge,  after  a  time,  is  frequently 
admixed  with  blood.  Furthermore,  it  is  almost  always  one-sided.  In  such 
cases  a  careful  examination  of  the  nasal  chambers  must  be  made.  The 
progress  of  a  case  of  measles  or  influenza  will  speedily  dissipate  any  uncer- 
tainty as  to  the  nature  of  the  acute  catarrh  with  which  each  of  these  diseases 
begins.    The  coryza  of  iodism  ceases  upon  the  withdrawal  of  the  drug. 

ii.  Chronic  Nasal  Catarrh. 

Definition. — Chronic  catarrhal  inflammation  of  the  mucous  mem- 
brane of  the  nasal  cavities.  The  cases  may  be  arranged  in  three  groups — 
rhinitis  simplex,  rhinitis  hypertrophica,  and  rhinitis  atrophica. 

Etiology. — Repeated  attacks  of  acute  nasal  catarrh  may  end  in  the 
chronic  form  of  the  disease.  Habitual  exposure  to  cold  and  draughts,  a 
changeable  and  humid  atmosphere,  and  the  constant  inhalation  of  dust 
are  among  the  causes  of  chronic  rhinitis.  Insufficient  food,  inadequate 
clothing,  improper  ventilation,  want  of  sunlight  and  fresh  air,  and  other 
unhygienic  conditions  are  predisposing  influences.  Chronic  nasal  catarrh 
is  frequently  a  manifestation  of  local  sj^philitic  or  tuberculous  processes. 
The  nasal  catarrh  of  early  life  tends  to  assume  the  atrophic  form — a  fact 
which  emphasizes  the  importance  of  the  prompt  and  efficient  treatment 
of  every  case  of  rhinitis.  Congenital  asymmetry  of  the  nasal  fossae,  with 
marked  deflection  of  the  septum,  hypertrophy  of  the  adenoid  tissue  in 
the  vault  of  the  pharynx,  traumatism,  foreign  bodies,  and  nasal  polypi 
are  local  causes  of  chronic  nasal  catarrh. 

Simple  Chronic  Nasal  Catarrh  (Rhinitis  Simplex.) — This  term  is 
used  to  designate  the  transitional  condition  between  prolonged  or  neglected 
acute  catarrh  and  that  in  which  hypertrophic  or  atrophic  lesions  are  pres- 
ent. The  mucous  membrane  is  irritable  and  there  is  a  constant  sensation 
of  discomfort  in  the  nose.  Catarrhal  symptoms  follow  trifling  exposure. 
The  erectile  tissue  is  relaxed  and  is  readily  distended  with  blood,  so  that 
one  or  both  nostrils  are  frequently  occluded.  The  secretion  is  increased;  it 
is  variable  in  consistency,  being  sometimes  thin  and  watery,  sometimes 
thick  and  tenacious.  Upon  inspection  the  mucous  lining  of  the  nasal 
chambers  is  seen  to  be  red,  watery,  and  irregularly  swollen. 

Chronic  Hypertrophic  Nasal  Catarrh  {Rhinitis  Hypertrophica). — 
Obstructed  nasal  respiration,  constant,  often  abundant,  discharge  of  mucus 
or  mucopus,  frequent  sneezing,  nasal  cough,  hawking,  and  expectoration 
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of  tenacious  mucus,  dryness  of  the  tliroat,  liabituiil  mouth-breathing, 
especially  at  iiij^ht,  and  disturbed  sleep  are  symptoms.  The  Venice  has  a 
peculiar  nasal  (juality,  and  the  hearing  is  very  frequently  impaired.  In 
infants  the  inabihty  to  take  nourishment  without  frequent  interruption 
for  respiration  leads  to  malnutrition,  and  the  nasal  obstruction  may  cause 
attacks  of  suffocative  spasm.  In  older  children  habitual  mouth-breathing 
begets  a  peculiar,  dull,  facial  expression,  mental  hebetude,  and  retardation 
of  the  development  of  the  thorax,  with  characteristic  deformities.  The 
mucous  membrane  of  the  nasal  chambers  is  congested  throughout,  and  its 
epithelial  and  subepithelial  tissues  are  hypertrophied.  The  characteristic 
lesion  consists  in  permanent  enlargement  of  the  turbinate  bodies.  There 
is  marked  increase  in  the  connective  tissue  with  cell  infiltration,  dilatation 
of  the  sinuses  of  the  erectile  tissue,  and  loss  of  contractility  in  their  walls. 
In  a  large  proportion  of  the  cases  hypertrophy  of  the  adenoid  tissue  in 
the  nasopharynx  and  catarrhal  or  follicular  pharyngitis  occur — naso- 
pharyngeal catarrh. 

Chronic  Atrophic  or  Dry  Nasal  Catarrh  (Rhinitis  Atrophica, 
Rhinitis  Fcetidus  Atrophicus,  Ozcena). — A  chronic  affection  of  the  nose, 
constituting  the  terminal  stage  of  neglected  cases  of  rhinitis  simplex  and 
rhinitis  hypertrophica.  It  is  characterized  by  atrophy  of  the  mucous 
membrane,  with  shrinkage  of  the  turbinated  bodies  and  diminution  of  the 
nasal  secretion,  which  becomes  mucopurulent  or  purulent  and  undergoes 
inspissation,  with  the  formation  of  adherent  and  frequently  offensive 
crusts.  Upon  inspection  grayish  crusts  are  seen,  the  removal  of  which 
exposes  a  smooth,  pale,  or  a  shghtly  excoriated,  mucous  surface.  Actual 
ulceration  is  rare.  The  turbinate  bodies  are  greath'  reduced  in  size,  their 
sinuses  obliterated,  their  connective  tissue  contracted.  The  entire  dining 
membrane  of  the  nostrils  is  atrophied.  The  mucous  membrane  of  the 
pharynx  is  often  dry  and  glazed.  The  sense  of  smell  is  lost.  Ozaena  is 
present  in  a  large  proportion  of  the  cases,  but  not  in  all.  Odors  ha\'ing 
the  same  intensity  and  foulness  are  occasionally  encountered  in  other 
affections  of  the  nose  attended  with  ulceration,  as  syphilis,  the  traumatism 
produced  by  foreign  bodies,  and  caries  and  necrosis  due  to  other  causes. 
Atrophic  rhinitis  is  more  common  in  females  than  in  males.  In  confirmed 
cases  the  outlook  as  regards  cure  is  hopeless;  as  regards  relief  from  the 
formation  and  retention  of  crusts  and  from  the  odor,  much  may  be  accom- 
plished so  long  as  a  judicious  treatment  is  persistently  followed  out. 

iii.  Autumnal  Catarrh. 

Hay  or  Rose  Cold;   Hay  Asthma;   Hay  Fever;  Summer  Catarrh;   Catarrhus 

^Estivus;    Periodic  Coryza. 

Definition. — An  affection  of  the  upper  air-passages,  characterized 
by  irritability  of  the  mucous  membrane,  with  catarrhal  and  asthmatic 
manifestations,  by  the  abruptness  of  the  onset  of  the  attack,  which  recurs 
annually  at  or  near  a  fixed  date  in  the  spring,  summer,  or  early  autumn, 
and  by  its  immediate  cessation  upon  the  patient's  reaching  certain  localities 
or  upon  the  occurrence  of  frost. 
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Etiology.  —  The  exciting  causes  are  certain  irritants  in  the  atmosphere 
which  act  upon  a  supersensitive  nasal  mucous  membrane  in  individuals 
of  neurotic  temperament.  The  most  important  of  these  is  the  pollen  of 
various  plants.  In  the  spring  and  early  summer  the  attack  is  caused  by 
the  pollen  of  certain  grasses  among  which  timothy  is  most  toxic ;  in  the  late 
summer  and  autumn  the  golden  rod  and  rag-weed  are  very  important. 
The  pollen  of  various  other  plants  is  also  active  in  causing  the,  disease. 
The  sufferers  show  varying  susceptibility  to  different  pollens,  though  those 
who  suffer  from  the  pollen  of  one  group  of  plants  as  the  graminacecE 
are  usually  sensitive  to  the  other  members  of  the  group  but  are  unaffected 
by  the  pollen  of  another  group  as  the  AmbrosiacecEr.  The  attack  may  be 
produced  in  sensitive  persons  at  any  season  of  the  year  by  the  instillation 
of  a  suspension  of  the  specific  pollen  or  a  solution  of  its  protein  into  the 
conjunctival  sac.  The  endermic  in  j  ection  of  such  solutions  or  their  application 
to  abrased  surfaces  causes  local  or  generalized  outbreaks  of  urticaria.  The 
condition  is  one  of  anaphylaxis.  Inorganic  dust  of  various  kinds,  the  odors 
of  certain  flowers  and  other  substances,  emanations  from  animals,  as  the 
horse,  and  from  feathers  are  capable  of  intensifying  the  symptoms  during 
the  attack  and  also  of  inducing  similar  symptoms  at  other  seasons  of  the 
year.  The  intense  glare  of  the  summer  sun,  excessive  heat,  overexertion, 
and  indigestion  commonly  aggravate  the  attack.  Hay  fever  and  bronchial 
asthma  are  not  only  closely  associated  clinically,  but  they  also  resemble  each 
other  in  respect  of  the  causes  by  which  the  attack  may  be  excited.  A  similar 
relation  between  disease  of  the  nasal  mucous  membrane  and  hay  fever  has 
also  been  demonstrated.  There  is  in  many  cases  deflection  of  the  septum. 
There  are  often  present  areas  of  hypersesthesia  in  the  nasal  mucosa — 
hyperaesthesia  often  so  exquisite  that  the  touch  of  a  probe  will  instantly 
excite  the  characteristic  train  of  symptoms.  Males  suffer  more  frequently 
than  females.  The  disease  may  develop  at  any  period  in  life.  More  than 
33  per  cent,  of  the  cases  begin  before  the  age  of  twenty  years.  Dwellers 
in  cities  are  especially  liable  to  the  disease,  but  those  who  live  in  the  country 
do  not  enjoy  exemption.  There  are  certain  localities  in  which  the  disease  does 
not  prevail.  These  regions  are  usually  circumscribed  and  possess  in  com- 
mon the  attribute  of  an  uncultivated  soil.  They  are  mostly  mountainous, 
as  certain  districts  in  the  White  Mountains,  the  Adirondacks,  and  the 
Catskills.  But  elevation  is  not  the  essential  factor.  Kelief  may  be  experi- 
enced  in  any  wilderness,  at  certain  sea-shore  places,  on  islands,  or  at  sea. 

Symptoms. — The  attack  makes  its  annual  return  at  or  about  the 
same  date.  There  is  sometimes  a  period  of  prodromes  which  consist  of 
lassitude  and  nervous  irritability.  The  onset  is  abrupt.  Itching  of  the 
palate  and  throat  is  a  most  annoying  symptom,  both  common  and  charac- 
teristic. I  have  seen  cases  in  which,  year  after  year,  this  persistent  itching 
constituted  the  chief  local  symptom.  Frequent  uncontrollable  sneezing; 
nasal  obstruction;  free  rhinorrhoea,  usually  thin  and  watery,  sometimes 
mucopurulent;  great  irritation  of  the  eyes  with  itching  of  the  lids  and 
lachrymation ;  loss  of  the  sense  of  smell ;  impairment  of  that  of  taste,  and 
not  rarely  disturbances  of  hearing,  constitute  the  usual  symptoms.  These 
occur  in  paroxysms  and  are  aggravated  by  changes  of  temperature,  by 
sunlight,  and  the  open  air.     Constitutional  disturbances  consist  of  sub- 
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jective  scn5?ations  of  licat  and  cold,  ^reat  lassitiidn,  complete  loss  of  appe- 
tite, and  sleeplessness.  After  a  tiirie  the  catarrh  extends  to  the  bronchi 
and  the  patient  is  annoyed  by  couy:h;  asthmatic  symptoms  are  common 
and  add  fn'eatly  to  the  distress  of  the  sufferer.  The  sympt<jms  vary  in 
locali/.ation  and  in  intensity,  and  in  the  same  [)er"son  in  snceeedinpr  years. 
The  whole  dui'ation  of  the  attack,  if  not  cut  short  by  chanfi:e  of  climate, 
is  about  si.x  weeks.  The  autumnal  cases  usually  cease  abruptly  upon  the 
appearance  of  frost. 

Diagnosis.  —  Sterilized  pollen  solutions  are  sold  in  the  shoi)s,  so  pre- 
paivd  that  they  may  be  used  to  differentiate  hay  fever  from  other  form.s  of 
corjza  and  to  detenninc  the  particular  pollen  active  in  any  case.  They  are 
employed  also  for  the  purposes  of  prophylaxis  and  the  treatment  of  the 
attack. 

Prognosis.  —  The  proirnosis  is  favorable  as  re«:ards  recoveiy  from  any 
jjriven  attack  and  as  regards  lenirtli  of  life.  In  the  absence  of  immunization 
the  prognosis  as  regards  the  recurrence  of  the  attack  is  much  less  hopeful. 
In  some  eases  spontaneous  desensitation  eventually  occurs. 

iv.  Epistaxis. 

Xose-blecd. 

Definition. —  Bleeding  from  the  nasal  passages. 

Etiology. —  Bleeding  from  the  nose  may  be  due  to  local  or  constitu- 
tional causes  or  to  a  combination  of  both.  In  children  its  occuiTcnce  is 
favored  by  the  great  vascularity  of  the  uasal  mucous  membrane,  the  fre- 
quent presence  of  "'  hemorrhagic  spots,"  and  erosions  of  the  septum  caused 
by  picking  the  nose.  Other  local  causes  are  chronic  rhinitis,  intranasal 
ulceration,  new  growths,  the  presence  of  foreign  bodies,  and  various  kinds 
of  traumatism,  especially  contusions  of  the  face. 

In  fractures  involving  the  bones  of  the  face  and  cranium  blood  may 
escape  from  the  accessory  sinuses  or  from  the  middle  ear  by  way  of  the 
nose,  or  in  hemorrhage  from  the  lungs,  oesophagrus.  or  stomach,  some 
part  of  the  blood  may  be  discharged  from  the  nose.  These  blood-losses, 
not  from,  but  merely  hy  way  of,  the  nose,  do  not  in  a  strict  sense  constitute 
epistaxis — a  term  restricted  by  systematic  writers  to  hemorrhage  having 
its  source  within  the  nasal  passages. 

Among  the  constitutional  causes  are  exposure  to  extreme  cold  or 
undue  heat,  or  to  a  rarefied  atmosphere,  as  in  the  ascent  of  high  mountains 
and  in  balloon  ascensions.  It  frequently  occurs  in  both  sexes  at  the  age 
of  puberty.  It  may  result  from  the  suppression  of  the  menstnial  flow  or 
follow  the  sudden  arrest  of  a  habitual  hemorrhoidal  discharge.  It  is  of 
frequent  occurrence  in  antemia  in  its  various  fomis.  and.  in  persons  of 
plethoric  habit.  The  tendency  to  nose-bleed  is  hereditary-.  In  haemophilia 
nose-bleed  constitutes  a  common  manifestation  of  the  hemorrhagic  dia- 
thesis. It  is  also  common  in  scurvy  and  purpura,  and  occurs  in  erysipelas, 
the  malarial  and  the  malignant  fevers,  and  in  nasal  diphtheria.  Slight 
nose-bleed  occurs  in  the  fir^t  week  of  typhoid  fever  with  such  frequency 
as  to  acquire  diagnostic  importance.  Nose-bleed  not  infrequently  results 
from  the  congestion  and  shock  of  the  violent  convulsive  cough  of  pertussis, 
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It  is  by  no  means  a  rare  symptom  in  advanced  disease  of  the  kidneys  and 
in  various  affections  of  the  liver.  In  the  venous  engorgement  of  cardiac 
and  pulmonary  diseases,  even  with  marked  cyanosis,  nose-bleed  is  uncom- 
mon.   Finally,  it  may  result  from  violent  mental  emotion.  . 

When  epistaxis  is  due  to  general  causes,  the  blood  escapes  by  capillary 
oozing  from  one,  rarely  two  or  three,  limited  areas  of  the  respiratory  por- 
tion of  the  cartilaginous  septum,  and  in  most  instances  it  proceeds  from 
one  side  only.  In  a  very  small  proportion  of  the  cases  it  comes  from  the 
turbinate  bodies  or  from  the  floor  of  the  nostril.  The  mucous  membrane 
is  deeply  congested,  of  a  violaceous-red  color,  and  shows  minute  spots 
of  ecch3'mosis. 

Symptoms. — Prodromes  sometimes  occur.  They  consist  of  giddiness, 
fulness  in  the  head,  and  a  sensation  of  dryness,  tickling,  or  obstruction  in 
the  nostrils,  which  impels  the  patient  to  more  or  less  forcibly  blow  the  nose. 
More  frequently  these  symptoms  are  absent,  the  bleeding  occurring  sud- 
denly and  without  warning.  The  blood  may  flow  in  drops  or  for  a  time 
in  a  continuous  stream.  Ordinary,  slight  nose-bleed  generally  ceases  in 
a  short  time  and  is  without  immediate  clinical  importance  whatever  may 
be  its  remote  significance.  The  graver  bleedings  may  be  protracted  for 
hours  or  days,  and  while  a  fatal  case  is  of  rare  occurrence,  serious  conse- 
quences are  likely  to  follow  profuse  hemorrhage.  The  arrest  takes  place 
by  clotting  at  the  point  of  oozing.  It  is  important  to  examine  the  pharynx, 
as  the  clot  in  the  nostril  may  lead  to  the  escape  of  blood  by  way  of  the 
posterior  nares  and  its  being  swallowed.  The  vomiting  of  blood  thus 
swallowed  may  be  mistaken  for  hsematemesis;  its  expulsion  bj^  cough,  for 
hsemoptysis,  but  not  if  due  care  be  observed  in  the  investigation  of  the  case. 

II.  DISEASES  OF  THE  LARYNX, 
i.  Acute  Catarrhal  Laryngitis. 

Definition. — Catarrhal  inflammation  of  the  mucous  membrane  of  the 
larynx. 

Etiology. — "Taking  cold,"  exposure  to  a  cold,  damp  atmosphere, 
overuse  of  the  voice  in  speaking,  shouting,  or  singing,  especially  under 
unfavorable  atmospheric  conditions,  as  in  crowded  and  badly  ventilated 
halls  or  in  the  open  air,  are  common  causes  of  acute  laryngitis.  It  may 
follow  the  inhalation  of  air  charged  with  smoke  or  irritating  gases  or  vapors. 
Less  frequently  it  is  due  to  the  lodgement  of  foreign  bodies,  the  action  of 
very  hot  Kquids  or  corrosive  poisons,  or  external  violence.  It  occurs  as  a 
local  manifestation  of  measles,  influenza,  and  variola,  and  as  a  complica- 
tion in  other  acute  infectious  diseases,  as  scarlet  fever,  enteric  fever,  and 
erysipelas.  Catarrhal  laryngitis  is  frequently  associated  with  catarrh  of 
the  nasopharynx  and  bronchi.  The  predisposition  to  largynitis  varies 
greatly  in  different  families  and  individuals. 

Symptoms. — There  is  a  sensation  of  dryness  and  tickhng  in  the  throat; 
the  inspiration  of  cold  air  and  talking  cause  pain.  Cough  is  a  prominent 
symptom.  It  is  tickling  and  hoarse,  or  "laryngeal"  in  character;  at  first 
dry,  later  attended  with  scanty  mucopurulent  expectoration,  which  in 
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severe  oases  may  he  sli>fhtly  streakcil  with  Ijlood.  The  voice,  lit  first  husky, 
grows  rapidly  hoarse,  atul  at  length  may  be  completely  lost.  Dyspnrjea  i.s 
not  common  in  adults,  hut  it  is  a  very  frecpient  symptom  in  early  life, 
usually  occurrino;  in  paioxysms  and  at  iiiglit.  In  severe  cases  cough  is 
very  harassing,  deglutition  is  ])aiid'u!,  and  there  may  he  urgent  dyspnoea. 
Laryngosfopic  examination  shows  that  the  mucosa  is  reddened  and  swollen, 
especially  between  the  arytenoid  cartilages  and  in  the  aryepiglottic  folds. 
When  the  inflammation  is  intense  the  vocal  cords  present  superficial 
erosions,  and  minute  hemorrhages  are  seen  at  various  points  of  the  laryngeal 
liiucous  mendirane.  A  scanty  exudation  of  altered  mucus  is  irregularly 
scattered  upon  the  surface.  In  phonation  there  may  often  be  observed 
imperfect  approximation  of  the  vocal  cords,  due  to  implication  of  the 
intrinsic  muscles  of  the  larynx  in  the  inflammatory  process. 

The  constitutional  symptoms  vary;  they  are  not  usually  severe. 
Moderate  fever,  with  headache  and  loss  of  appetite,  may  occur.  The  attack 
lasts  from  a  few  days  to  a  week  or  more  and  terminates  in  recovery.  Neg- 
lected cases  mav  assume  the  chronic  form. 


ii.  Acute  Laryngitis  of  Children. 

Spasmodic  Croup;   False  Croup. 

The  special  feature  consists  in  paroxysmal  exacerbations,  suffocative  in 
character  and  occvu'ring  at  night.  These  are  due  to  the  relative  smallness  of 
the  larynx  in  infancy,  the  narrowness  of  the  rima,  the  looseness  and  vascu- 
larity of  the  mucous  membrane,  and  the  greater  reflex  excitability  of  the  ner- 
vous system.  The  disease  is  a  common  one,  occurring  with  frequency  during 
the  first  dentition,  and  particularly  during  the  second  and  third  years. 

Etiology . — Exposure  to  cold  and  damp,  chilling  of  the  surface,  violent 
screaming,  the  inhalation  of  steam,  smoke,  and  dust,  and  indigestion  are 
causes  of  acute  laryngitis  in  infants.  It  occurs  more  frequently  in  the 
cold,  damp  months  of  winter  and  spring  than  in  the  summer  and  autumn. 
It  is  somewhat  more  common  in  male  than  in  female  children,  and  certain 
families  and  individuals  manifest  an  especial  liability. 

The  attack  may  come  on  abruptly  or  be  preceded  In'  fret  fulness,  loss 
of  appetite,  and  trifling  elevation  of  temperature,  huskiness  or  complete 
aphonia,  and  a  harsh,  croupy  cough.  Inspiration  is  jjrolonged  and  stridu- 
lous;  there  is  recession  of  the  suprasternal  and  supraclavicular  spaces; 
the  pulse  is  frequent  and  small,  and  the  lips  and  finger-tips  are  cyanotic. 
There  is  great  restlessness,  and  the  expression  indicates  anxiety  and  distress. 
The  attack  presently  passes  off,  either  spontaneously  or  after  the  adminis- 
tration of  simple  remedies.  The  child  presently  falls  asleep  again  and  rests 
until  morning;  or  the  attack  maj^  be  repeated  once  or  several  times  in  the 
course  of  the  night.  On  the  following  day  he  scarcely  seems  ill  and  plays 
about  as  usual,  but  toward  evening  the  croupy  cough  reappears  and  during 
the  night  the  attacks  of  croup  occur  as  before,  to  l^e  again  repeated,  as  £ 
rule,  upon  the  third  and  rarely  upon  the  fourth  night,  but  with  diminishing 
severity.  After  that  there  remains  simply  a  trifling  bronchial  catarrh, 
which  in  the  course  of  a  few  days  disappears. 
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Diagnosis. — Direct.— Acute  laryngitis  of  the  adult  rarely  presents 
difficulty  in  diagnosis.  The  severer  cases  suggest  oedema  of  the  larynx — 
acute  laryngeal  oedema — while  those  attended  by  complete  loss  of  voice 
may  be  mistaken  for  hysterical  aphonia  or  paralysis  of  the  vocal  cords  due 
to  other  causes.     These  questions  are  at  once  settled  by  the  laryngoscope. 

Differential. — In  children  the  diagnosis  of  acute  laryngitis  is,  in 
certain  cases,  attended  with  serious  difficulty.  The  condition  is  to  be 
distinguished  from  laryngismus  stridulus  by  the  presence  of  fever,  the 
catarrhal  symptoms,  the  mode  of  onset,  the  character  of  the  paroxysms, 
their  nocturnal  occurrence,  the  hoarseness  and  loss  of  voice,  the  absence 
of  the  prolonged  crowing  inspiration  which  terminates  the  attack  of  laryn- 
gismus, and  the  course  and  duration  of  the  disease. 

The  diagnosis  between  spasmodic  croup  and  laryngeal  diphtheria — 
membranous  croup— may  be  for  a  time  impossible.  The  principal  points 
in  favor  of  spasmodic  croup  are  the  milder  character  of  the  constitutional 
symptoms  which  precede  the  signs  of  larj^ngeal  obstruction,  the  paroxys- 
mal nature  of  the  obstruction,  and  the  complete  relief  between  the 
attacks,  the  progressive  amelioration  of  the  symptoms  after  the  second 
night,  the  absence  of  exudation  upon  the  tonsils  and  adjacent  parts,  and 
the  absence  of  enlargement  of  the  cervical  nodes. 

Prognosis. — The  outlook  is  favorable.  The  most  alarming  symptoms, 
as  a  rule,  promptly  subside  after  the  emesis  caused  by  ipecac,  or  after  a 
warm  bath  and  the  proper  administration  of  simple  sedative  remedies. 

iii.  Subacute  Laryngitis. 

By  far  the  larger  number  of  cases  of  catarrhal  laryngitis  are  of  the 
mildest  type.  The  patients  are  not  ill;  the  only  symptoms  are  a  slight 
tickling  cough,  with  hoarseness  or  aphonia. 

The  condition  acquires  importance  from  its  great  relative  frequency; 
from  the  fact  that,  being  accompanied  by  trifling  subjective  symptoms, 
it  is  likely  to  be  neglected;  and,  finally,  because  in  many  cases  prolonged, 
habitual  exposure  to  the  original  cause,  or  use  of  the  voice  when  the  larynx 
is  slightly  congested  or  inflamed,  convert  a  passing  local  indisposition 
into  a  serious  disease.  In  fact  the  larger  proportion  of  cases  of  chronic 
laryngitis  arise  in  this  way. 

iv.  Chronic  Laryngitis. 

Etiology. — This  form  may  be  the  sequel  of  an  acute  attack;  more 
commonly  it  is  the  result  of  the  persistent  action  of  causes  which  give 
rise  to  subacute  catarrh.  Improper  use  of  the  voice  and  its  habitual  over- 
use in  singing,  public  speaking,  or  shouting  in  the  open  air  are  very  common 
causes  of  chronic  laryngitis.  It  is  sometimes  associated  with  chronic 
pharyngitis  and  especially  with  that  form  which  is  caused  by  habitual 
overindulgence  in  alcohol  and  tobacco,  with  certain  cases  of  marked 
obstruction  to  nasal  respiration,  and  cases  of  elongation  of  the  uvula. 
Chronic  laryngitis  is  more  common  in  males  than  in  females  and  is  especially 
a  disease  of  middle  life. 
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Symptoms. — 'riu-rc  is  a  tickling  yensatioii  in  the  tliioat  accompanied 
by  a  desire  to  obtain  relief  by  coughing.  As  a  rule  pain  is  not  present  except 
after  prolonged  use  of  the  voice  or  coughing.  Many  patients  complain 
of  a  tlisagreeable  feeling  of  dryness.  The  voice  is  rough  and  hoarse  and 
at  times  almost  lost.  The  cough  is  ringing,  loud,  deep;  expectoration  i.s 
as  a  rule  scanty  and  tenacious,  but  occasionally  abimdant  and  son)etimes 
fetid.  Upon  laryngoscopic  examination  the  mucous  membrane  is  found 
irregularly  thickened  and  discolored,  but  the  redness  is  less  intense  than 
in  the  acute  form.  The  vocal  cords  are  of  a  grayish-red  color,  and  in  debili- 
tated and  cachectic  persons  there  may  V)e  seen  minute  superficial  erosions. 
The  epiglottis  is  in  many  cases  irregularly  thickened.  The  general  health 
is  often  impaired. 

Diagnosis. — The  local  sensations,  chronic  alteration  of  the  voice, 
and  {)eculiar  cough  suggest  the  true  nature  of  the  affection,  but  a  positive 
diagnosis  can  be  made  only  after  careful  laryngoscopic  examination.  In 
every  case  of  chronic  laryngitis  the  history  of  the  patient  in  all  particulars 
must  be  carefully  investigated  in  order  to  determine  v^^hether  or  not  the 
local  affection  be  primary,  or  secondary  to  some  other  disease,  as  alcoholism, 
tuberculosis  or  sj'philis. 

V.  CEdematous  Laryngitis. 

Acute  Laryngeal  (Edema;   (Edema  of  the  Glottis. 

Etiology. — (Edema  of  the  mucous  and  submucous  tissues  of  the 
larynx  occasionally  occurs  as  a  serious  and  frequently  fatal  complication 
in  the  course  of  acute  catarrhal  laryngitis,  whether  due  to  cold  or  to  internal 
or  external  traumatism;  in  chronic  disease  of  the  larynx,  as  tuberculosis 
and  syphilis;  in  connection  with  perichondritis  of  the  larynx;  as  a  compli- 
cation of  severe  inflammator}^  affections  of  neighboring  structures,  as  the 
tonsils,  parotid  glands,  or  the  cellular  tissue  of  the  neck;  in  the  course  of 
acute  infectious  diseases,  as  scarlatina,  typhoid  fever,  variola,  and  ery- 
sipelas; and,  finally,  as  an  extension  of  the  general  oedema  in  acute  or 
chronic  nephritis. 

Symptoms. — Rapidly  progressive  dyspnoea  is  the  chief  symptom. 
It  is  at  first  inspiratory;  later  also  expiratory.  Respiration  is  accompanied 
b}'  loud  stridor.  The  voice  becomes  husky  and  soon  fails.  Signs  of  impend- 
ing suffocation  supervene,  and  unless  relief  is  afforded  death  takes  place 
in  the  course  of  a  few  hours.  If  a  laryngoscopic  examination  prove  success^ 
ful,  the  epiglottic  and  aryepiglottic  folds  are  seen  to  be  greatly  swollen, 
the  latter  almost  meeting  laterally;  the  false  cords  are  also  a?dematous. 
These  changes  can  be  felt  with  the  finger,  and  upon  depressing  the  tongue 
the  swollen  rim  of  the  epiglottis  may  sometimes  be  brought  into  view. 

The  diagnosis  is  unattended  with  difficulty  and  depends  upon  physical 
exploration. 


448  MEDICAL  DIAGNOSIS. 

vi.  Pseudomembranous  Laryngitis. 

True  Croup;    Membranous  Croup;    Fibrinous  Laryngitis. 

Definition. — Inflammation  of  the  mucous  membrane  of  the  larynx, 
resulting  in  the  formation  of  a  pseudomembrane  or  pellicle  composed  of 
a  network  of  fibrin^  embracing  in  its  meshes  leucocytes  and  necrotic 
epithelium. 

Etiology. — Any  agent  capable  of  destrojang  the  protecting  epithelium 
of  the  laryngeal  mucous  membrane,  thus  permitting  the  escape  of  serum 
and  white  blood-corpuscles,  may  give  rise  to  the  formation  of  a  pseudo- 
membrane.  Hence,  this  form  of  laryngitis  may  result,  (a)  from  trauma- 
tism, as  the  inhalation  of  steam,  hot  smoke,  or  irritating  and  corrosive 
chemicals  in  the  form  of  vapor  or  solution;  (b)  from  the  action  of  certain 
pathogenic  micro-organisms. 

Pseudomembranous  laryngitis  occurs  at  all  seasons  of  the  year.  It 
especially  affects  young  children  between  the  ages  of  two  and  six.  Cases 
in  children  under  two  and  over  seven  years  of  age  are  much  less  common. 
Exceptionally  the  disease  occurs  at  a  later  period  of  life.  Boys  are  some- 
what more  liable  than  girls.  This  affection  frequently  occurs  as  a  compli- 
cation in  scarlet  fever  and  measles.  In  by  far  the  greater  number  of  cases 
it  is  a  manifestation  of  diphtheria. 

Symptoms. — The  symptoms  usually  develop  in  the  course  of  an  attack 
of  faucial  diphtheria  or  of  one  of  the  exanthemata.  Less  frequently  they 
arise  as  the  manifestations  of  a  primary  laryngeal  diphtheria.  They  point 
to  progressive  impairment  of  the  functions  of  the  larynx,  with  increasing 
obstruction  to  respiration  and  its  consequences,  and  consist  of  hoarseness, 
aphonia,  explosive  and  croupy  cough,  stridulous  respiration,  dyspnoea, 
recessions,  restlessness,  cyanosis,  and  stupor. 

Diagnosis. — Acute  progressive  laryngeal  stenosis  in  a  young  child  is 
nearly  always  due  to  pseudomembranous  laryngitis.  If  traces  of  the  exu- 
date can  be  discovered  upon  inspection  of  the  throat,  or  if,  upon  physical 
examination,  there  can  be  detected  coarse  or  whistling  tracheal  rales,  or 
finally,  if  shreds  of  membrane  are  expectorated  after  paroxysms  of  explosive 
cough,  the  diagnosis  becomes  sure.  It  is  equally  so,  in  the  absence  of 
such  confirmatory  evidence,  if  the  case  occur  in  a  locality  already  the  scene 
of  an  epidemic  of  diphtheria.  The  fact  that,  even  in  pseudomembranous 
laryngitis,  the  signs  of  obstruction  are  at  first  paroxysmal  and  followed 
by  intervals  of  partial  relief  must  always  be  borne  in  mind.  For  this  reason 
the  early  differential  diagnosis  between  this  disease  and  spasmodic  laryn- 
gitis is  not,  in  all  instances,  possible.  In  the  latter,  however,  the  intervals 
of  relief  are  more  complete  and  prolonged,  the  paroxysm  not  usually  recur- 
ring until  the  succeeding  night;  the  tendency  is  to  progressive  amelioration 
of  the  symptoms  rather  than  progressive  aggravation,  and  the  signs  of 
grave  constitutional  disturbance  do  not  show  themselves. 

Prognosis. — Pseudomembranous  laryngitis  is,  in  the  absence  of  treat- 
ment, an  extremely  fatal  disease.  The  diphtheritic  form,  under  the  admin- 
istration of  antitoxin,  frequently  terminates  in  recovery.  It  is  therefore 
imperatively  necessary  to  at  once  employ  this  remedy. 
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vii.  Tuberculous  Laryngitis. 

Larijiiycal   I'ldht.si.s;     Throat   ('unsnmjillon. 

Definition. — Inflainniatioii  of  the  tissues  of  the  larynx  caused  by 
local  tuberculosis. 

Etiology. — Tuberculosis  of  the  larynx  may  occur  as  a  primary  disease. 
Xluch  more  frequently,  however,  it  is  secondary  to  pulmonary  tuberculosis. 
When  the  earliest  symptoms  are  laryngeal,  the  disease  remains  for  a  time 
localized,  but  eventually  the  lungs  become  involved.  Secondary  tubercu- 
lous laryngitis  occurs  in  more  than  25  per  cent,  of  the  pulmonary  cases. 
The  laryngeal  symptoms  are  pronounced  and  the  lesions  extensive  and 
advanced  in  a  much  smaller  percentage.  A  majority  of  the  cases  occur 
in  males — a  fact  attributed  to  their  gi-eater  liability  to  chronic  catarrhal 
laryngitis,  which  acts  as  a  predisposing  cause.  Not  every  case  of  chronic 
laryngitis  in  a  consumptive  individual  is  tuberculous.  The  mechanical  irri- 
tation of  frequent  and  severe  cough  and  the  contact  of  the  sputum  may 
cause  chronic  catarrhal  laryngitis,  which  is  aggravated  by  the  condition 
of  the  patient,  and  which  undoubtedly,  after  a  time,  predisposes  to  infec- 
tion. In  the  tuberculous  cases  the  mucous  membrane  is  of  a  grayish, 
pale  color,  irregularly  mottled  and  congested;  it  is  at  first  swollen  and 
studded  with  miliary  tubercles,  which  by  their  coalescence  form  scattered 
tuberculous  nodules.  These  nodules  undergo  caseation,  as  a  result  of 
which  there  form  more  or  less  extensive  superficial  ulcers,  which  show  a 
tendency  to  spread.  The  floor  of  these  ulcers  is  covered  by  a  grajash 
exudation,  and  they  are  surrounded  by  a  border  of  infiltrated  and  swollen 
tissue.  They  occur  most  frequently  upon  the  arytenoids,  in  the  inter- 
arytenoid  space,  upon  the  true  cords,  and  on  the  epiglottis.  The  destruc- 
tion of  tissue  extends  deeply,  implicating  the  submucosa,  and  in  severe 
cases  the  perichondrium  and  cartilages,  which  undergo  more  or  less 
extensive  necrosis — tuberculous  perichondritis  and  chondritis.  The  ulcers 
occasionally  extend  to  the  back  of  the  tongue,  to  the  pharynx,  to  the  upper 
part  of  the  oesophagus,  and  in  severe  cases  to  the  pillars  of  the  fauces  and 
the  tonsils.  Complete  erosion  of  the  true  cords  not  infrequently  occurs, 
and  the  epiglottis  is  often  destroyed  throughout  the  greater  part  of  its  extent. 

Symptoms. — The  earlier  symptoms  are  those  of  chronic  laryngitis 
due  to  other  causes.  There  is  shght  huskiness,  which  is  at  first  intermittent 
and  disappears  after  resting  the  voice.  It  soon  becomes  continuous,  and 
gives  place  to  a  peculiar  hoarseness,  which  in  the  advanced  stages  of  the 
disease  usually  passes  into  complete  aphonia.  Cough  is  tickling,  paroxys- 
mal, and  unproductive;  it  has  the  peculiar  quality  known  as  laryngeal, 
and  may  be  distinguished  in  the  same  patient  from  the  mere  nervous 
cough  of  bronchial  irritation.  It  is  not  at  first  distressing,  but  in  cases  of 
advanced  ulceration  it  becomes  husky  and  high-pitched,  and  is  attended 
with  pain.  Spontaneous  pain  is  not  very  common.  There  is  often  tender- 
ness upon  external  pressure.  Dysphagia  is  a  prominent  and  most  distressing 
symptom  in  advanced  cases,  especially  when  the  epiglottis  is  involved, 
the  arytenoids  are  extensively  destroyed,  or  there  is  ulceration  of  the 
pharyngeal    wall.      In   such   cases  the   administration   of   nourishment  is 
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attended  with  difficulty,  the  attempt  to  take  food  of  any  kind  giving  rise 
to  severe  pain,  urgent  paroxysms  of  cough,  and  frequently  to  suffocative 
attacks.  The  difficulty  in  swallowing  adds  greatly  to  the  sufferings  of 
the  patient  and  constitutes  the  most  distressing  symptom  of  the  terminal 
stage  of  this  form  of  tuberculosis.  In  the  earlier  stages  the  laryngoscope 
reveals  the  appearances  due  to  chronic  laryngeal  catarrh.  There  is,  how- 
ever, greater  pallor  of  the  mucous  membrane,  together  with  some  thick- 
ening over  the  arytenoids.  Later  the  picture  is  characteristic.  The  vocal 
cords  are  thickened  and  eroded,  and  their  motility  is  impaired;  the  epiglottis 
and  arytenoid  are  infiltrated,  and  at  various  points  superficial  grayish 
ulcers  with  ill-defined  borders  are  seen;  finally,  deep  ulceration,  with 
extensive  loss  of  substance,  occurs. 

Diagnosis. — Direct. — In  the  earlier  stages,  especially  in  the  absence 
of  the  evidences  of  pulmonary  tuberculosis,  the  diagnosis  of  tuberculous 
laryngitis  cannot  always  be  made.  Pallor  of  the  laryngeal  mucous  mem- 
brane, thickening  of  the  arytenoids,  general  failure  of  health  on  the  part 
of  the  patient,  and  absence  of  response  to  local  and  constitutional  treat- 
ment lead  to  the  suspicion  of  tuberculous  disease.  This  suspicion  is  con- 
firmed by  the  appearance  of  the  characteristic  ulceration,  the  evidences 
of  pulmonary  tuberculosis,  or  the  detection  of  tubercle  bacilli  in  the  sputum 
or  the  exudate  scraped  from  the  floor  of  the  laryngeal  ulcer.  In  selected 
cases  the  tuberculin  tests  may  be  made. 

Differential. — The  diagnosis  between  tuberculosis  and  syphilis  of 
the  larynx  is,  in  certain  cases,  attended  with  some  degree  of  difficulty. 
In  this  connection,  the  greater  tendency  of  syphihs  to  invade  the  pharynx, 
the  fact  that  tuberculous  ulceration  of  the  larynx  is,  in  general,  progressive 
and  continuously  destructive,  while  syphilitic  ulceration  frequently  shows 
a  disposition  to  heal  at  one  point  while  advancing  at  others,  and,  finally, 
the  history  of  specific  inflammatory  or  ulcerative  lesions  in  other  parts  of 
the  body  in  syphilis  should  receive  due  consideration. 

Prognosis. — The  course  of  tuberculous  laryngitis  is,  as  a  rule,  in  the 
highest  degree  unfavorable.  While,  in  the  literature  of  the  subject,  cases 
of  marked  amelioration,  or  even  of  cure,  especially  in  the  primary  form, 
are  reported,  the  disease  is  so  constantly  fatal  that  the  instances  in  which 
more  than  a  temporary  arrest  occurs  must  be  regarded  as  exceptional. 

viii.  Syphilitic  Laryngitis. 

Definition. — Inflammation  of  the  larynx,  occurring  as  a  manifestation 
of  syphilis,  either  hereditary  or  acquired. 

Etiology. — The  larynx  is  very  frequently  involved  in  syphilitic  inflam- 
mation. 

The  catarrhal  laryngitis  of  secondary  syphilis  presents  nothing  char- 
acteristic. Symmetrical  superficial  ulceration  of  the  true  and  false  cords 
occurs.  Mucous  patches,  when  present  elsewhere,  confirm  the  diagnosis, 
but  they  are  not  common  in  the  larynx. 

Much  more  frequent  and  important  are  tertiary  lesions.  Gummata, 
multiple  or  single,  develop  in  the  submucous  tissues.  They  may  undergo 
resolution,  or,  as  is  much  more  frequently  the  case,  they  break  down, 
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giviiif!;  rise  to  cxtonsivo  and  (Iccp  ulccratinii,  wliich  may  involve  the  curti- 
lages. Sometimes  the  disc^ase  begins  as  a  ixjriehondi'itis  utteiuled  with 
suppuration,  and  rapidly  causing  necrosis  of  the  cartilag(;s.  In  such  cases 
external  fistuhe  may  be  formed.  In  the  course  of  the  ulceration,  erosion 
of  the  walls  of  arterial  branches  may  give  rise  to  free  hemorrhage,  or  an 
acute  oedema  may  prove  rapidly  fatal.  The  gummata  develop  most  com- 
monly at  the  base  of  the  epiglottis  or  in  the  ventricles.  They  may  attain 
the  size  of  a  nut  and  occasion  serious  stenosis  of  the  larynx.  The  sclerosis 
which  attends  their  resorption,  or  the  cicatrices  resulting  from  the  healing 
of  the  ulcers,  arc  often  the  occasion  of  marked  deformity  of  the  larynx,  with 
progressive  stenosis. 

The  gummatous  infiltration  of  inherited  syphilis  in  either  the  early 
or  tha  later  form  leads  to  ulceration,  which  tends  to  extend  deeply  and 
involve  the  cartilages.  The  healing  of  such  ulcers  is  also  likely  to  be 
followed  by  cicatricial  stenosis  and  deformity. 

Symptoms. — Secondary  syphilis  of  the  larynx  gives  rise  to  hoarseness 
and  laryngeal  irritation.  The  symptoms  of  the  tertiary  lesions  are  of  the 
most  serious  character,  consisting  during  the  stage  of  active  ulceration  of 
aphonia,  cough,  pain,  dyspnoea,  dysphagia,  and  in  the  stage  of  cicatriza- 
tion of  a  more  or  less  grave  and  pi'ogressive  mechanical  obstruction  to 
respiration.  The  symptoms  show  themselves  in  the  hereditary  disease 
commonly  within  the  first  six  months  of  life;   exceptionally,  after  puberty. 

Diagnosis. — The  history  of  the  case  and  of  other  specific  cutaneous 
inflammatory  or  ulcerative  lesions,  or  the  presence  of  such  lesions  or  their 
scars,  renders  the  diagnosis  in  a  majority  of  the  cases  a  simple  matter. 

Prognosis. — Under  early  and  prolonged  antisyphilitic  treatment  the 
outlook  is  favorable.  With  the  general  improvement  the  laryngeal  symp- 
toms subside.     In  old  cases  with  stenosis,  tracheotomy  may  be  necessary. 

ix.  Laryngismus  Stridulus. 

Definition. — A  neurosis,  the  prominent  symptom  of  which  is  spasmodic 
closure  of  the  glottis,  associated,  in  severe  attacks,  with  spasm  of  the 
diaphragm  and  other  muscles  of  respiration.  The  relaxation  of  the  spasm 
is  accompanied  by  a  prolonged,  high-pitched,  crowing  inspiratory  sound, 
from  which  the  affection  receives  its  name. 

Etiology. — Laryngismus  stridulus  occurs  almost  exclusively  before 
the  end  of  the  third  year  of  life.  It  is  more  common  in  boys  than  in  girls. 
A  large  proportion  of  the  cases  occur  in  rhachitic  children,  but  those  in 
fair  health  may  develop  the  attack  without  warning.  The  paroxysm  may 
be  excited  by  a  variety  of  causes,  either  physical  or  emotional.  Among 
these  are  sucking,  sudden  movements,  violent  crying,  the  bath,  indigestion, 
and  dentition.  They  also  occur  in  the  absence  of  such  causes — on  w^aking 
from  sleep,  for  example — and  more  frequently  by  night  than  during  the 
day.  The  seizure  may  present,  especially  in  older  children,  a  curious 
appearance  of  being  voluntary,  and  is  sometimes  regarded  at  first  as  a  fit 
of  passion  or  of  holding  the  breath. 

Symptoms. — The  attack  may  be  preceded  by  an  occasional  catch  in 
the  breath  or  by  shght  crowing  sounds;    as  a  rule  it  comes  on  without 
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premonitory  symptoms.  There  is  complete  arrest  of  respiration.  The 
chest  is  fixed,  the  head  thrown  back,  the  face,  at  first  pale,  quickly  becomes 
cyanotic,  the  eyes  are  wide  open  and  staring.  There  is  often  twitching 
of  the  facial  muscles.  In  the  severer  cases  there  may  be  opisthotonos, 
carpopedal  spasm,  or  general  convulsions.  The  attack  lasts  from  a  few 
seconds  to  a  minute  or  more.  Death  has  taken  place  during  the  paroxysm 
from  prolonged  stoppage  of  respiration  or  from  impaction  of  the  epiglottis. 
As  the  cyanosis  deepens  the  spasm  yields;  the  air  slowly  enters  the  lungs 
again  through  the  relaxing  glottis,  with  the  characteristic  prolonged, 
high-pitched,  crowing  sound,  and  the  attack  ends  in  a  spell  of  coughing 
or  crying.  The  seizures  vary  greatly  in  severity  and  number.  After  a 
few  repetitions  they  may  cease  altogether,  or  they  may  come  on  very 
frequently  both  by  day  and  by  night,  and  recur  during  a  period  of  months. 

Diagnosis. — The  absence  of  fever,  hoarseness,  and  cough  in  the  inter- 
vals between  the  attacks,  the  suddenness  and  completeness  of  the  arrest 
of  breathing,  the  short  duration  of  the  paroxysm,  the  peculiar  prolonged 
crowing  inspiration  with  which  it  ends,  and  the  associated  convulsive 
phenomena,  taken  together,  form  a  characteristic  clinical  picture  not  to 
be  mistaken  for  any  other  malady.  When  death  occurs  in  the  paroxysm 
the  crowing  is  absent,  and  the  sudden  asphyxia  may  remain  unexplained. 

Prognosis. — As  regards  the  spasm  the  outlook  is  favorable,  the  fatal 
cases  being  few  in  number.  Children  who  suffer  from  laryngismus  stridulus 
are,  as  a  rule,  frail,  and  a  large  proportion  of  them  succumb  to  intercurrent 
disease. 

X.  Chronic  Infantile  Stridor. 

Definition. — The  chief  symptom  consists  of  an  almost  continuous 
coarse,  low-pitched,  inspiratory  stridor,  which  is  present  both  when  the 
child  is  awake  and  during  sleep. 

Etiology. — The  cause  is  unknown. 

Symptoms. — The  stridor  varies  in  intensity,  being  much  aggravated 
by  excitement.  It  sometimes  ceases  wholly  for  a  few  hours.  As  the  disease 
gradually  passes  off,  it  occurs  only  at  intervals  and  when  the  child  is  lively 
or  excited.  Expiration  is  usually  normal;  it  may  be  accompanied  by  a 
few  coarse  mucous  rales.  Retraction  of  the  thorax  does  not  often  occur, 
and  when  present  is  slight.  In  one  case  only  have  I  encountered  faint 
cyanosis,  and  in  that  instance  there  were,  during  the  eighteen  months  of 
stridulous  breathing,  three  transient  general  convulsions.  The  case  ended 
in  recovery.  As  a  rule  the  affection  does  not  seem  to  interfere  with  the 
general  health  of  the  child. 

xi.  Paralysis  of  the  Laryngeal  Muscles. 

The  larynx  is  supplied  by  the  superior  laryngeal  and  inferior  or  recur- 
rent laryngeal  branches  of  the  vagus.  These  are  joined  by  branches  of 
the  sympathetic.  The  superior  laryngeal  nerves  supply  the  mucous  mem- 
brane of  the  upper  portion  of  the  larynx,  including  the  epiglottis,  as  far 
as  the  true  cords.  They  also  supply  the  cricothyroid,  the  thyro-epiglottic 
and  the  aryteno-epiglottic  muscles,  and  the  arytenoid  muscles  which  also 
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derive  motor  fihunenls  from  the  rocurrents.  Tlio  inferior  or  recurrent 
laryngeals  curve  around  the  arch  of  the  aorta  on  the  left  side  and  the  sub- 
clavian on  the  rip;ht,  and  ascend  between  the  trachea  and  resophagus  to 
supply  the  hirvnfz;cul  nuicous  membrane  i)elo\v  the  cords  and  all  the  muscles 
of  the  larynx  except  tiio  cricothyroids.  The  superior  and  inferior  laryuKeal 
nerves  on  each  side  communicate  with  each  other  in  two  places,  namely, 
at  the  back  of  the  larynx  and  on  the  side  of  the  larynx  under  the  ala  of  the 
thyroid  cartilafj;e.  The  motor  fdamcnts  of  these  branches  of  the  vagus 
are  derived  from  the  spinal  accessory. 

In  paralysis  of  the  laryngeal  muscles  the  lesion  may  be: 
L  Central,  involving  the  nucleus  of  the  accessory  nerve  in  the  medulla. 
The  laryngeal  paralyses  of.  this  group  arise  as  a  result  of  syphilis  affecting 
the  medulla  oblongata,  acute  and  chronic  bulbar  paralysis,  multiple  sclero- 
sis, and  l(^comotor  ataxia.  The  hysterical  paralyses  of  the  larynx  must 
also  be  regarded  as  of  cerebral  origin. 

2.  The  lesion  may  affect  the  fibres  of  the  recurrent  laryngeal  in  the 
course  of  the  vagus  or  the  accessory  nerve.  This  group  includes  the  cases 
in  which  the  paralysis  is  due  to  pressure  by  new  growths,  and  there  are 
cases  in  which  the  trunk  of  the  nerve  is  wounded  or  injured  in  surgical 
operations  above  the  point  at  which  the  recurrents  are  given  off. 

3.  The  lesion  may  directly  involve  the  laryngeal  nerves.  The  majority 
of  the  cases  of  laryngeal  paralysis  are  included  in  this  group.  The  recur- 
rents are,  by  reason  of  their  remarkable  course,  especially  lial^le  to  abnprmal 
pressure  by  new  growths,  both  within  the  thorax  and  in  the  neck.  The 
left,  which  curves  around  the  aorta,  is  exposed  to  greater  risk  of  injury 
than  the  right,  which  passes  no  lower  in  the  chest  than  the  subclavian. 
Either  may  be  included  in  the  dense  pleural  thickening  at  the  apices  which 
occurs  in  certain  forms  of  pulmonary  tuberculosis.  Paralysis  of  the  right 
is  in  rare  instances  caused  by  aneurism  of  the  subclaA'ian  artery.  The 
left  is  likely  to  be  injured  by  the  pressure  of  an  aneurism  of  the  arch  of  the 
aorta,  a  mediastinal  tumor,  enlargement  of  the  bronchial  glands,  and  in 
rare  cases  of  o.  massive  pericardial  effusion.  Both,  as  they  ascend  between 
the  trachea  and  the  oesophagus,  are  occasionally  involved  in  carcinoma 
of  the  latter,  or  compressed  by  enlargement  of  the  thyroid  gland.  Paralysis 
of  the  recurrents  occurs  as  a  very  rare  sequel  of  diphtheria  and  as  a  result 
of  chronic  alcoholism. 

4.  The  lesion  may  be  confined  to  the  larynx.  The  loss  of  power  is 
purely  muscular  and  amounts  merely  to  a  paresis.  This  occurs  in  various 
diseases,  and  is  due  to  inflammatory  infiltration  of  the  submucous  tissues 
with  altered  nutrition  of  the  muscles. 

5.  Finally,  cases  of  laryngeal  paralysis  occur  for  Avliich  no  adequate 
cause  can  be  discovered. 

The  following  are  the  more  imi)ortant  forms  of  laryngeal  paralysis: 
1.  Complete  Paralysis  of  the  Recurrent  Nerve: — This  condition 
occurs  as  the  result  of  lesions  dividing  or  completely  destroying  the  reciu-- 
rent  or  its  fibres  in  the  vagus,  or  as  a  manifestation  of  neuritis  due  to  diph- 
theria or  other  causes,  or  in  consequence  of  advanced  disease  in  the  medulla. 
It  may  be  unilateral  or  bilateral.  When  the  paralysis  is  unilateral,  the 
vocal  cord  on  the  affected  side  occupies  the  median  or  so-called  cadaveric 
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position,  and  is  motionless  upon  inspiration,  expiration,  and  attempts 
at  phonation.  In  phonation  the  vocal  cord  and  the  arytenoid  of  the  sound 
side  pass  beyond  the  median  line.  The  voice  is  harsh,  it  easily  breaks 
into  a  falsetto,  and  speaking  is  attended  with  effort.  The  cough  is  likewise 
harsh  and  brassy.  Dyspncea  is  not  a  symptom.  In  complete  bilateral 
paralysis — a  very  rare  condition — the  cords  occupy  the  median  position 
and  are  immobile;  their  edges  are  slightly  concave,  as  the  aperture  is 
sufficiently  vnde  for  respiration;  dyspnoea  is  absent  except  upon  exertion. 
Aphonia  is  complete  and  coughing  is  impossible. 

2.  Bilateral  Paralysis  of  the  Abductors. — The  posterior  crico- 
arytenoids are  involved.  This  form  of  laryngeal  paralysis  may  occur  as 
a  central  affection  in  the  course  of  bulbar  paralysis,  multiple  sclerosis, 
and  locomotor  ataxia.  It  may  be  produced  by  pressure  upon  both  vagi 
or  upon  both  recurrents.  It  is  encountered  as  a  rare  form  of  hysterical 
palsy.  Abductor  paralysis  may  follow  exposure  to  cold  or  may  arise  in 
the  course  of  a  laryngeal  catarrh.  The  cords  are  approximated  as  in  pho- 
nation. The  glottis  is  not  opened  in  inspiration;  on  the  contrary,  it  acts 
like  a  valve,  and  is  narrowed  by  the  pressure  of  the  air  to  a  small  slit.  In- 
spiration is  therefore  difficult,  prolonged,  and  stridulous,  while  expiration 
is  unimpeded.  Phonation  is  not  affected.  The  ability  to  cough  remains. 
This  form  of  laryngeal  paralysis  is  rare,  but  is  attended  with  the  danger  of 
sudden  suffocation.  If  the  symptoms  are  progressive  and  the  dyspncea  con- 
stantitracheotomy  becomes  necessary  and  the  tube  miust  be  constantly  worn. 

3.  Unilateral  Abductor  Paralysis. — One  cord  only  may  be  affected 
in  pressure-paralysis  involving  the  recurrent  of  one  side.  Aneurism  of 
the  arch  of  the  aorta,  exerting  pressure  upon  the  left  nerve,  is  by  far  the 
most  common  cause  of  this  condition.  The  right  nerve  is  especially  liable 
to  be  involved  in  pleural  thickening  and  retraction  of  the  apex  of  the  lung 
in  the  course  of  pulmonary  tuberculosis.  The  vocal  cord  on  the  affected 
side  remains  fixed  in  the  middle  line  during  inspiration.  The  voice  is 
sometimes  unaffected;  more  commonly  it  is  slightly  harsh  or  rough. 
Dyspncea  and  stridor  are  not  often  present.  The  movements  of  the  other 
cord  are  normal. 

4.  Adductor  Paralysis. — In  the  more  common  forms  of  adductor 
paralysis  the  lateral  crico-arytenoids,  the  arytenoid,  and  the  thyro-aryte- 
noids,  are  implicated.  It  occurs  as  the  result  of  exposure  to  cold  or  from 
overuse  of  the  voice,  and  is  very  often  the  cause  of  loss  of  voice  in  catarrhal 
laryngitis;  it  is  the  usual  form  of  paralj^sis  in  hysterical  aphonia.  The 
laryngoscope  reveals  the  normal  position  and  movement  of  the  cords  in 
respiration  but  their  total  failure  to  approximate  on  attempts  at  phonation. 
There  is  neither  stridor  nor  dyspnoea;  ability  to  cough  is  not  affected, 
but  aphonia  is  complete.  Adductor  paralysis  may  be  partial.  It  is  com- 
monly bilateral,  but  in  exceptional  cases  unilateral.  In  bilateral  paresis 
of  the  thyro-arytenoids  the  glottis  does  not  close  completely  on  phonation, 
the  margins  of  the  cords  being  separated  by  an  oval  space.  If  one  cord 
only  is  affected  its  margin  remains  concave.  In  paralysis  of  the  arytenoid, 
which  seldom  occurs  alone,  the  vocal  cords  are  brought  together  in  their 
anterior  extent,  but  the  failure  of  the  arytenoid  cartilages  to  approximate 
leaves  a  narrow  triangular  opening  at  the  interarj^tenoid  space. 
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III.  DISEASES  OF   i  HE  BRONCHI, 
i.  Bronchitis. 

Definition. — Inflammation  of  the  wtiole  or  any  part  of  the  bronchial 
mucous  membrane.  It  occurs  as  an  acute  or  clironic  disease.  It  is  bihiteral 
and  usually  limited  to  the  larger  or  medium-sized  tubes.  When  it  extends 
to  the  smaller  and  terminal  bronchi  it  is  spoken  of  as  "capillary  bronchitis," 
but  this  condition  is  always  associated  with  collapse  and  inflammation  of 
the  corresponding  air-vesicles,  constituting  bronchopneumonia. 

(a)  ACUTE  BRONCHITIS. 

This  very  common  affection  is  not  often  serious  in  the  middle  periods 
of  life.  In  infancy  and  old  age  it  tends  to  involve  the  smaller  tubes  and  is 
often  a  fatal  disease. 

Etiology. — Chilling  of  the  surface,  and  especially  wet  feet,  tend  to 
produce  engorgement  of  the  bronchial  vessels  and  the  microbic  infection 
to  which  bronchial  catarrhal  inflammation  is  due.  Overheated  dwellings, 
a  damp  or  dust-laden  atmosphere,  and,  in  rare  instances,  the  inhalation  of 
irritating  gases — chlorine,  bromine,  etc. — are  also  etiological  factors. 
Certain  persons  suffer  from  a  peculiar  susceptibility  and  develop  the  disease 
upon  slight  exposure  to  its  causes.  It  very  often  arises  as  the  extension 
downward  of  an  ordinary  coryza,  the  result  of  "  catching  cold,"  and  is 
common  in  damp,  cold,  and  changeable  weather,  when  it  often  prevails 
in  local  epidemics.  Acute  bronchitis  constitutes  an  important  element 
in  measles,  pertussis,  and  asthma,  and  is  frequently  met  with  in  the  ague 
fit  of  malaria,  and  early  in  the  course  of  enteric  fever. 

Pathology. — The  significance  of  the  clinical  phenomena  rests  upon 
the  anatomical  changes,  which  in  the  main  consist  of  redness  and  conges- 
tion of  the  mucosa,  swelling  and  oedema  of  the  submucosa,  infiltration  of 
the  tissues  with  leucocytes,  desquamation  of  the  epithelium  in  its  ciliated 
and  embryonic  forms,  and  the  secretion  of  mucus  and  pus. 

Symptoms. — The  onset  is  frequently  characterized  by  symptoms  of 
constitutional  infection,  chilliness,  crawling  sensations,  fever, — 101°-103° 
F.  (38.5°-39.5°  C), — bodily  and  mental  depression,  languor,  and  pains  in 
the  back  and  Hmbs.  There  are  sensations  of  substernal  pain  and  constric- 
tion, a  rough,  dry,  and  sometimes  ringing  cough,  often  paroxysmal  and 
distressing,  and  much  uneasiness  and  pain  in  the  chest,  especially  along 
the  insertions  of  the  diaphragm.  In  the  course  of  a  day  or  more  the  cough 
loosens,  with  much  relief  of  the  respiratory  symptoms  and  disappearance 
of  the  fever  and  other  evidences  of  constitutional  trouble.  The  expectora- 
tion becomes  free,  abundant,  and  mucopurulent,  and  later  purulent  and 
nummular. 

Physical  Signs. — Bronchitis  of  the  larger  tubes  may  yield  no  abnormal 
physical  signs.  The  percussion  sound  is  not  altered  in  an  uncomplicated 
acute  bronchitis.  Upon  auscultation  in  the  early  stage  dry  rales,  sonorous 
and  sibilant,  are  heard  at  various  points  on  both  sides  of  the  chest.  They 
vary  in   size   and   quality,   often  disappearing  after  efforts  of  coughing. 
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When  the  cough  becomes  loose  and  the  expectoration  fluid  and  abundant 
the  rales  become  moist  and  bubbling.  Rhonchal  fremitus  is  often  present, 
especially  in  children.  The  respiratory  murmur  is  vesicular,  never  bron- 
chial. If  the  bronchial  secretion  is  very  abundant,  there  may  be  slight 
temporary  dj^spnoea  and  enfeeblement  of  the  vocal  fremitus,  both  of  which 
disappear  after  cough  with  free  expectoration.  The  intensity  and  course 
of  the  disease  are  variable.  The  attack  in  many  cases  scarcely  amounts 
to  an  illness.    Adults  in  previous  good  health  usually  recover  in  the  course  of 

a  few  days,  the  fever  sub- 
siding by  rapid  lysis,  and 
cough  and  expectoration 
gradually  diminishing. 

Diagnosis.  —  In  in- 
fants, the  aged,  and 
debilitated  persons  at  all 
periods  of  life,  there  is 
danger  that  the  bron- 
chial catarrh  may  invade 
the  fine  tubes  and  cause 
bronchopneumonia.  A 
daily  examination  should 
be  made  as  a  matter  of 
routine.  It  is  important 
alike  from  the  standpoint 
of  diagnosis,  prognosis, 
and  treatment  to  note 
whether  the  rales  are  dry 
or  moist,  since  these  qual- 
ities are  indicative  of  the 
physical  characters  and 
amount  of  bronchial 
secretion,  and  whether 
they  are  coarse,  medium- 
sized,  or  small,  since  vari- 
ations in  this  respect 
correspond  to  variations  in  the  diameter  of  the  tubes  involved.  Subcrepi- 
tant  and  crepitant  rales  at  the  bases  posteriorly,  together  with  faint 
vesiculobronchial  breathing  and  relative  dulness,  are  the  signs  of  extension 
to  the  finer  tubes.  With  these  signs  there  is  a  rise  of  temperature, 
increased  respiration  and  pulse-frequency,  restlessness,  shght  cyanosis,  and 
the  general  appearance  of  an  aggravation  of  the  illness. 

In  isolated  cases  of  measles  the  differential  diagnosis  cannot  be  made 
until  the  appearance  of  Kophk's  sign  or  the  exanthem;  in  pertussis  it 
cannot  be  afiirmed  until  the  whoop  comes,  though  cough  in  paroxysms 
which  cause  vomiting  and  are  worse  at  night  is  suggestive.  Bronchitis  is 
by  no  means  rare  in  the  early  stage  of  enteric  fever,  and  there  are 
occasional  cases  in  which  for  a  few  days  cough  and  expectoration  are 
prominent  symptoms. 
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Fig.  317. — Acute  bronchitis.     Woman  aged  50. — German  Hospital. 
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(b)  CHRONIC  BRONCHITIS. 

The  nlTectiou  very  rurel}'  arijies  us  the  terniiiuilion  of  a  single  attack 
of  acute  bronchitis.  It  sometimes  follows  the  repeated  attacks  which 
result  from  continuous  e.\j)osure  to  the  cause  of  catarrhal  affections. 

Etiolojj^y. — C  hronic  Ijroncliitis  is  a  secondary  ilisease.  It  constitutes 
an  important  nuinifestation  of  certain  circulatory  derangenients,  as  heart 
disease,  thoracic  aneurism,  arteriosclerosis,  some  chronic  pulmonary  affec- 
tions, as  pneumoconiosis,  as'thma,  and  emphysema,  and  constitutional 
conditions,  as  gout  and  chronic  uraemia.  Important  predisposing  influ- 
ences are  climate  and  season.  The  winter  cough  of  elderly  and  invalid 
persons  is  well  known  and  is  often  absent  when  the  patients  are  able  to 
avoid  the  cold  and  changeable  weather  of  the  north  by  a  temporary'  stay 
in  a  warm,  dry,  and  equable  climate.  The  influence  of  age  is  marked. 
Acute  bronchitis  is  a  tlisease  of  the  young;  chronic  bronchitis  a  disease 
of  the  old.  Chronic  bronchitis  is  more  common  in  men.  It  sometimes 
comes  on  in  women  at  an  early  age  without  obvious  cause  and  runs  an 
indefinite  course,  with  mild  symptoms  and  slight  secondary  changes — 
bronchiectasis  and  emphysema. 

Pathology. — The  lesions  are  not  evenly  distributed.  They  affect 
different  parts  of  the  bronchial  mucosa  in  varjarig  degree  and  in  irregular 
patches,  and  consist  of  loss  of  epithelium,  atrophy  of  the  glands  and  mus- 
cularis,  thinning  of  the  mucous  membrane,  and  dilatation  of  the  walls 
of  the  tubes.     Bronchiectasis  and  emphysema  gradually  come  to  pass. 

Symptoms. — There  is  cough  of  variable  severity,  less  troublesome 
in  dry  warm  weather  and  always  worse  in  the  cold  and  changeable  weather 
of  winter  and  early  spring.  There  are  often  paroxysms  in  the  morning, 
with  comparative  freedom  throughout  the  da}'.  In  some  cases  cough  is 
especially  troublesome  at  night.  The  sputum  has  no  constant  characters. 
It  differs  in  different  cases  and  at  different  times  in  the  same  case.  In 
the  dry  catarrh  expectoration  is  absent.  As  a  rule  it  is  abundant,  coming 
up  in  considerable  quantities  at  a  time.  Sometimes  there  is  a  little  tena- 
cious mass  of  clear  mucus  at  intervals.  Very  common  is  a  clear,  thin  fluid. 
In  the  advanced  cases  shortness  of  breath  is  common  upon  exertion.  It 
is  due  to  emphysema  and  to  some  extent  also  to  cardiac  weakness.  Fever 
is  absent.  There  is  no  pain.  The  general  health  is  often  good,  and  the 
patients  may  be  fully  able  to  attend  to  their  affairs.  The  disease  is,  how- 
ever, progressive,  and  tends  to  an  ultimate  dyscrasia  with  advanced  emphy- 
sema, bronchiectasis,  and  dilatation  of  the  right  heart. 

Physical  Signs. — In  the  early  stages  the  physical  signs  do  not  differ 
from  those  of  the  stage  of  expectoration  in  acute  bronchitis.  Already 
perhaps  the  percussion  sound  has  the  vesiculotympanitic  quality.  There 
is  prolongation  of  the  expiratory  sound,  and  various  rales  are  heard,  some 
sonorous,  some  sibilant,  and  occasionally  moist  rales  of  every  size.  At  the 
bases  posteriorly  there  are  heard  subcrepitant  and  crepitant  rales,  and  when 
there  is  much  fluid  secretion  there  may  be  slight  impairment  of  resonance. 

Clixic.\l  Varieties.— (1)  Dry  Bronchitis;  Catarrhe  Sec. — This  form  is 
characterized  by  troublesome,  paroxysmal  cough,  with  slight  expectoration, 
sometimes  none  at  all.    It  is  not  \mcoramon  in  old  people  with  emphysema. 
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(2)  Bronchorrhoea. — The  expectoration  is  profuse,  two  or  more  pints 
sometimes  being  brought  up  in  the  course  of  twenty-four  hours.  It  may 
be  thin  and  watery  — bronchorrhcea  serosa — or  thick  and  uniformly  purulent, 
or,  and  this  is  most  common,  it  may  consist  of  a  thin  pus  with  greenish 
clumps.  Bronchorrhcea  is  to  be  distinguished  from  bronchiectasis,  to  which, 
by  soakage  and  the  dilating  pressure  of  the  accumulating  secretion,  it 
tends  to  give  rise.    The  retained  fluid  may  undergo  decomposition. 

(3)  Putrid  Bronchitis. — Foul-smelling  expectoration  may  occur  in  a 
number  of  different  conditions.  These  comprise  anatomical  lesions  in 
which  secretions  are  retained,  as  bronchiectasis,  vomicae,  empyema  with 
bronchopulmonary  fistula,  and  pulmonary  abscess.  In  addition  to  these, 
there  is  a  special  form  of  bronchitis  characterized  by  sputum  having  the 
odor  of  decomposition.  This  form  is  comparatively  rare.  The  expectora- 
tion is  abundant,  of  a  dirty  yellowish-gray  color,  thin,  and  separates  upon 
standing  into  three  layers,  an  uppermost,  greenish-yellow  in  color,  con- 
sisting of  thin  froth,  a  middle  transparent  serous  layer,  and  an  opaque, 
purulent  sediment,  in  which  may  sometimes  be  found  small,  whitish-gray 
masses — Dittrich's  plugs.  Putrid  bronchitis  may  be  followed  by  aspira- 
tion pneumonia,  abscess,  or  gangrene.  It  can  be  differentiated  from 
bronchiectasis  only  when  the  latter  forms  cavities  sufficiently  large  to 
yield  characteristic  physical  signs,  the  sputa  being  practically  the  same 
in  the  two  conditions;  from  vomicae  by  the  presence  of  tubercle  bacilli 
m  the  sputum,  and  the  signs  of  a  cavity,  usually  in  the  neighborhood  of 
an  apex;  from  gangrene  by  the  presence  of  shreds  of  necrotic  pulmonary 
tissue,  and  finallj^,  from  empyema  communicating  with  a  bronchus,  by 
the  more  distinctly  purulent  sputa,  its  expectoration  in  larger  quantities 
at  a  time,  the  greater  readiness  with  which  it  is  brought  up  when  the  patient 
lies  upon  one — the  unaffected — side,  and  the  physical  signs,  which  indicate 
a  unilateral  and  circumscribed  lesion. 


(c)     FIBRINOUS  BRONCHITIS. 

Plastic  or  Croupous  Bronchitis. 

Bronchial  casts  are  occasionally  found  in  infralaryngeal  diphtheria, 
in  croupous  pneumonia,  in  chronic  valvular  disease  of  the  heart,  and  in 
the  stadium  uJtimum  of  pulmonary  tuberculosis.  They  have  also  been 
found  in  the  copious  albuminous  expectoration  which,  in  very  rare  instances, 
supervenes  upon  the  removal  of  a  pleural  effusion  by  aspiration.  After 
haemoptysis  branching  blood-casts  are  frequently  expectorated.  All 
these  conditions  are  to  be  distinguished  from  fibrinous  bronchitis,  a  form 
of  bronchitis  characterized  by  the  formation,  in  limited  branches,  of  casts 
or  moulds  of  the  bronchial  tubes  which  give  rise  to  urgent  dyspnoea  and 
are  expelled  in  violent  paroxysms  of  cough.  There  are  acute  and  chronic 
forms,  without  direct  etiological  relationship.  Acute  Fibrinous  Bron- 
chitis.— This  form  usually  occurs  as  an  intercurrent  affection  in  the  febrile 
infectious  diseases.  There  is  bronchitis  with  increasing  dyspnoea;  in  some 
cases  a  rise  in  temperature  and  chills  have  been  noted.  Casts  are  coughed 
up.     They  are  usually  arborescent,   sometimes  merely  a  straight  short 
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mould  of  a  single  tube,  with  its  teniiinul  subdivisions.  In  fatal  cases  the 
casts  have  been  found  in  the  tubes.  Chronic  Fibrinous  Bronchitis. — Thi.s 
form  occurs  as  a  prnnary  alTection.  It  is  a  rare  disease.  It  is  more  common 
in  middle  life  and  in  men  than  in  women.  The  exciting  cause  is  unknown. 
The  attacks  recur  at  intervals  with  more  or  less  regularity  for  long  periods 
of  time.  There  are  signs  of  JMonchitis,  with  fever.  Ha-moptysis  occurs. 
Dyspnoea  is  marked.  Cyanosis  may  be  present.  The  physical  signs  may  • 
be  localized  or,  if  diffuse,  they  are  mtensifietl  over  the  affected  area.  There 
is  enfeeblemcnt  or  absence  of  the  respn-atory  murmur,  without  impairment 
of  resonance,  together  with  many  rales  on  coughing.  The  respiratory 
movement  upon  the  affected  side  is  diminished.  The  expectoration  of 
the  casts  is  attended  with  distressing  cough  and  suffocative  phenomena. 
They  are  usuallv  ejected  in  a  ball-like  coil  embedded  in  mucus  and  blood. 
Unrolled  they  appear  as  large,  whitish,  arborescent  forms,  of  which  the 
main  trunk  is  sometimes  2  cm.  in  diameter  and  as  many  as  10  cm.  in  length. 
On  cross  section  they  are  solid,  sometimes  with  a  minute  central  canal, 
circumferentially  stratified,  containing  minute  bubbles  of  air,  and,  in  some 
cases,  little  clots  of  blood.  Microscopically  thsre  are  present  red  and  white 
blood-corpuscles,  alveolar  epithelium,  and  in  some  cases  Charcot-Leyden 
crystals  and  Curschmann's  spirals.  Upon  the  expectoration  of  the  casts 
the  symptoms  are  immediately  relieved.  The  form  and  size  of  the  casts 
in  repeated  attacks  is  often  similar.  This  fact  would  only  justify  the  con- 
clusion that  the  same  bronchial  distribution  has  been  affected  when  the 
localization  of  the  physical  signs  has  occurred  in  the  same  region  of  the 
chest.  The  cause  of  the  cast  formation  in  limited  branches  of  the  bronchia 
and  its  recurrence  at  intervals  is  unknown. 

Prognosis. — In  acute  bronchitis  recovery  is  the  rule,  except  in  debil- 
itated persons  and  at  the  extremes  of  life;  in  chronic  bronchitis  the  prog- 
nosis as  to  life  is  favorable,  as  to  recovery  unfavorable;  in  fibrinous 
bronchitis  the  prognosis  is  uncertain,  both  as  to  life  and  recovery. 

ii.  Bronchiectasis. 

Definition. — Dilatation  of  bronchial  tubes.  Dilatation  of  the  finer 
subdivisions  is  designated  bronchiolectasis.  Two  principal  forms  of  this 
anatomical  condition  are  recognized — the  cylindrical  or  fusiform,  and 
the  saccular  or  globular.  These  are  sometimes  present  in  the  same  lung. 
As  a  rule  there  are  several  dilatations  in  different  portions  of  both  lungs. 
Occasionally  the  bronchiectasis  is  single,  especially  in  chronic  bronchitis 
with  emphysema.  A  form  described  as  bronchiectasis  universalis  occurs 
as  a  congenital  condition  and  is  sometimes  encountered  in  chronic  inter- 
stitial pneumonia;  one  lung  only  is  affected.  The  bronchial  tubes  are 
represented  by  a  series  of  dilatations  surrounded  by  dense  sclerotic  lung 
tissue.  The  ordinary  forms  are  common  in  chronic  phthisis  affecting 
the  apex,  in  chronic  pleurisy  at  the  base,  and  in  emphysema.  They  vary 
greatly  in  size.  The  interior  of  bronchiectatic  ca^■ities  is  lined  with  a 
smooth  membrane,  from  which  the  normal  cylindrical  epithelium  has 
disappeared.  At  the  dependent  parts,  as  the  result  of  accumulated  secre- 
tions, there  are  areas  of  ulceration.  All  the  layers  of  the  bronchial  wall 
are  stretched  and  atrophied.    The  contents  are  often  intensely  fetid.    Bron- 
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chiolectasis  maj^  occur  as  an  acute  condition  after  the  febrile  infections; 
or  in  chronic  form  in  the  bronchitis  of  old  persons. 

Etiology.  —  The  mechanical  factors  are  twofold:  (a)  weakening  of 
the  tone  of  the  bronchial  wail  as  the  result  of  impaired  nutrition,  and  soak- 
age  and  dilatation  in  consequence  of  the  pressure  of  the  contained  air  in 
severe  cough,  together  with  the  weight  of  accumulated  fluid  —  pulsion 
dilatation;  and  (b)  traction  upon  the  wall  of  bronchi  in  the  case  of  pleural 
adhesions  and  hyperplasia  of  the  connective-tissue  framework  of  the  lung 
as  in  pulmonary  cirrhosis — tension  dilatation. 

Symptoms. — In  large  dilatations  the  cough  and  expectoration  are 
characteristic.  After  several  hours,  usually  twenty-four,  during  which 
cough  has  been  slight  or  absent  altogether,  a  violent  and  prolonged  par- 
oxysm will  occur  with  profuse  expectoration.  The  attack  commonly 
comes  on  in  the  morning  and  often  follows  a  change  in  posture.  The 
expectoration,  which  varies  in  daily  quantity  from  250  to  750  c.c.  and 
may  reach  a  litre,  is  often  brought  up  in- repeated  mouthfuls.  This  phenom- 
enon is  due  to  the  fact  that  the  altered  mucosa  of  the  cavity  does  not 
react  to  the  gradually  accumulating  secretion.  When,  by  reason  of  the 
amount  or  upon  change  in  position,  there  is  an  overflow  into  the  communi- 
cating bronchus,  the  cough  reflex  is  immediateh^  excited  and  the  parox- 
ysm continues  until  the  accumulation  is  expectorated.  The  sputum  (see 
page  474).  Haemoptysis  is  common,  usually  slight,  occasionally  severe. 
Dyspnoea  and  cyanosis  upon  exertion  are  common.  Metastatic  abscess 
of  the  brain  and  septic  phenomena  occasionally  occur.  As  a  rule,  how- 
ever, the  condition  runs  a  chronic  course,  with  clubbing  of  the  finger- 
tips and  incurvation  of  the  nails, — drumstick  fingers,— and  in  some  cases 
a  fair  degree  of  health. 

Physical  Signs. — The  physical  signs  in  limited  bronchiectasis,  and 
in  the  acute  and  chronic  forms  of  bronchiectasis,  are  not  characteristic. 
When  the  dilatations  are  sufficiently  large  and  superficially  situated 
they  yield  upon  examination  and  often  in  an  exquisite  manner  tympanitic 
or  amphoric  resonance,  the  cracked-pot  sound,  Wintrich's  phenomenon, 
and  an  intensification  of  the  vocal  fremitus  over  the  affected  area.  Whisper- 
ing pectoriloquy  may  be  present.  There  are  circumscribed  flattening 
over  the  bronchiectatic  cavity  and  diminished  respiratory  excursus  upon 
the  affected  side. 

Diagnosis. — Direct. — The  diagnosis  rests  upon  the  history  of  a  chronic 
pulmonary  affection;  the  signs  of  a  large  unilateral  cavity,  which  are 
gradually  effaced  as  the  secretion  reaccumulates,  and  suddenly  reappear 
after  several  spells  of  coughing  in  which  large  quantities  of  sputum  are 
ejected;  circumscribed  flattening;  and  limited  respiratory  movement 
upon  the  affected  side.  There  are  cases  in  which,  with  the  distinctive 
cough  and  expectoration,  the  dilatation  cannot  be  located  by  the  physical 
signs  or  the  X-rays,  and  others  in  which,  with  excessive  sputum,  only 
diffuse  dilatations  of  moderate  size  have  been  found  after  death. 

Differential. — Vomicce. — The  anamnesis  is  suggestive.  In  favor 
of  the  phthisical  origin  of  the  cavity  are  its  location  in  the  upper  lobe, 
especially  if  the  opposite  apex  or  the  apex  of  the  lower  lobe  upon  the  same 
side  shows  signs  of  consolidation,  and  sputum  that  is  nummular,  or^  if- 
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fluitl.  expectorated  at  rchitivcly  slioit  intervals  and  in  smaller  amounts, 
and  contiiining:  pulmonary  clastic  fibres.  If  tubercle  bacilli  are  present 
the  diagnosis  of  phthisis  is  positive.  The  frequent  association  of  phthisical 
cavities  with  l)ronchiectasis  must  be  borne  in  mind. 

Circumscribed  pyopneumothorax  with  l)r()nchopulmonarv  fistula, 
pulmonary  abscess,  pulmonary  gangrene,  and  putrid  broncliitis  present 
points  of  resemblance  to  bronchiectasis  so  close  that,  in  some  instances, 
the  differential  diagnosis  may  be  extremely  difficult.  The  anamnesis  is 
important.  In  pyopneumothorax  there  is  the  history  of  the  initial  sudden 
discharge  of  considerable  ([uantities  of  purulent  sputum;  in  abscess  and 
gangrene  a  history  of  sudden  development  and  rapid  course;  in  putrid  bron- 
chitis a  history  of  chronic  bronchitis  without  special  unilateral  localization. 
Bronchiectasis  is  invariably  a  secondary  affection  of  gradual  development, 
and  more  frequently  situated  centrally  tlian  at  the  periphery  of  the  lung. 

Prognosis. — The  cavities  tend  to  enlarge.  When  a  single  large  cavity 
can  be  located  and  treated  by  drainage  and  other  appropriate  surgical 
measures,  the  expectation  of  relief  may  be  entertained. 

iii.  Tracheobronchial  Stenosis. 

Definition. — Narrowing  of  the  lumen  of  the  trachea  or  bronchial  tubes. 

Etiology. — The  lumen  of  the  tracheobronchial  tree  may  be  narrowed 
above  the  bifurcation  by  the  pressure  of  goitre,  oesophageal  or  mediastinal 
tumors,  and  aortic  aneurism;  both  above  and  below  the  bifurcation  by 
enlarged  tracheobronchial  glands  and  neoplasms,  especially  carcinoma; 
and  below  it  by  pericardial  effusion  and  enlarged  bronchial  glands.  It  is 
also  narrowed  by  conditions  which  arise  within  the  lumen  of  the  trachea 
or  bronchi,  among  the  most  important  of  which  are  the  following:  polypi 
and  other  new  growths;  acute  oedema  of  the  tracheobronchial  mucous 
membrane,  such  as  results  from  the  inhalation  of  irritating  fumes,  inflam- 
matory thickening  of  the  mucous  membrane;  croupous  exudates,  as  in 
infralaryngeal  diphtheria  and  in  fibrinous  bronchitis;  cicatrices,  especially 
in  syphilis;  exuberant  granulations  from  the  irritation  of  a  tracheotomy 
tube  and  foreign  bodies. 

Symptoms.  — The  symptoms  differ  in  intensity,  according  to  the 
extent  of  the  obstruction  and  the  rapidity  with  which  it  comes  on.  They 
are  more  urgent  when  the  stenosis  is  sudden  and  when  it  is  tracheal.  They 
consist  of  inspiratory  dyspnoea,  suffocative  phenomena,  anxiety,  restless- 
ness, cyanosis,  a  tense,  full,  and  slow  pulse  with  inspiratory  intermission, 
and,  after  a  time,  venous  engorgement,  dilatation  of  the  right  heart,  visceral 
congestions,  and  diminution  or  complete  suppression  of  urine. 

Physical  Signs. — The  facies  and  attitude  differ  little  from  those  of 
laryngeal  obstruction.  There  is  inspiratory  retraction  of  the  supraclavicu- 
lar and  intercostal  spaces  and  of  the  epigastrium.  If  the  stenosis  be  tracheal 
these  signs  are  bilateral;  if  it  involve  a  main  bronchus  they  are  more  pro- 
nounced upon  the  affected  side.  Percussion  yields  h\'perresonance  with 
a  slightly  tympanitic  quality.  The  absence  of  dulness  excludes  all  con- 
ditions of  inflammatory  exudate,  consolidation  of  the  lung,  pleural  effu- 
leion,  or  new  growth  as  the  cause  of  the  dyspna^a.    The  vesicular  murmur 
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is  enfeebled  or  quite  inaudible;  bronchial  breathing  is  absent;  coarse 
dry  or  moist  rales,  often  heard  at  a  distance,  decrease  of  vocal  fremitus, 
and  a  faint  or  whispering  voice  are  important  phenomena  of  stenosis. 

Diagnosis. — The  differential  diagnosis  between  laryngeal  and  tracheo- 
bronchial stenosis  is  of  the  highest  practical  importance.  Among  the 
symptoms  which  point  to  the  larynx  as  the  site  of  the  obstruction  are  the 
abnormally  increased  respiratory  movements  of  the  larynx,  the  fixed 
attitude  with  the  head  somewhat  thrown  back,  and  the  peculiar  croupy, 
metallic  quality  in  the  respiration  and  cough — laryngeal  cough.  The 
question,  however,  is  immediately  settled  by  an  examination  with  the 
laryngoscope. 

Causal  Diagnosis.— The  examination  of  the  trachea  with  the  laryngo> 
scope,  when  practicable,  will  determine  the  presence  or  absence  of  stenosis 
in  that  organ,  and,  when  present,  its  nature.  But  there  are  often  difficulties 
in  the  examination  which  are  insurmountable.  Goitre  is  manifest;  tumor 
of  the  oesophagus  is  associated  with  dysphagia;  mediastinal  new  growths 
and  aneurism  of  the  arch  of  the  aorta  are  attended  in  common  by  signs 
of  tumor,  with  displacement  of  the  anterior  border  of  the  lung  and  venous 
obstruction,  and  separately  by  signs  which,  in  the  case  of  aneurism 
when  present,  are  distinctive,  as  thrill,  diastolic  shock,  and  systolic  pulsa- 
tion. The  presence  of  enlarged  bronchial  glands  may  be  suspected  when 
tuberculous  lymph-nodes  are  elsewhere  present.  Malignant  disease  may 
be  suspected  when  there  are  intermittent  hemorrhagic  sputum,  enlarged 
lymphatics  in  the  neck  or  axilla,  and  an  otherwise  inexplicable  cachexia. 
A  history  of  syphilis  and  specific  lesions  of  the  palate  or  larynx  would 
lend  importance  to  the  assumption  of  cicatricial  stenosis.  The  recurrence 
of  attacks  of  fibrinous  bronchitis  with  the  expectoration  of  characteristic 
casts  renders  the  diagnosis  positive.  Foreign  bodies  are  easy  of  diagnosis. 
There  is  almost  always  a  history,  though  under  most  unusual  circumstances 
or  in  the  case  of  the  insane  no  history  can  be  obtained.  A  fixed  attitude, 
sudden  attacks  of  suffocation,  and  the  result  of  X-ray  examination  in  the 
case  of  metallic  and  certain  other  substances  are  of  diagnostic  importance. 

Prognosis. — In  tracheobronchial  stenosis  the  prognosis  is  as  variable 
as  the  cause. 

iv.  Bronchial  Asthma. 

Nervous  Asthma. 

Definition. — A  neurosis  charactenzed  by  paroxysmal  dyspnoea,  a  sense 
of  constriction  of  the  chest,  and  irregular  recurrence.  The  symptoms  and 
signs  denote  hyperemia  and  swelling  of  the  mucous  membrane  of  the  finer 
bronchial  tubes,  and  the  attack  may  be  produced  by  direct  or  reflex  irritation. 

Asthma  is  not  to  be  confounded  with  the  dyspnoea  of  cardiac  or  renal 
disease,  or  that  supervening  upon  exertion  in  emphysema  and  other  chronic 
affections  of  the  lungs  and  pleurae. 

Three  principal  hypotheses  are  advanced:  (1)  that  the  attack  is 
due  to  spasm  of  the  bronchial  muscles;  (2)  that  it  is  the  result  of  hyper- 
aemia  and  turgescence  of  the  bronchial  mucosa;  (3)  that  it  is  caused  by  a 
peculiar  inflammation  of  the  bronchioles.     It  is  probable  that  all  three 
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of  these  conditions — naJiioly,  swelling,',  si)asiii,  and  exudate — are  present  at 
the  same  time.  Other  views  ol"  less  imi)t)rtanee  attrihntf!  the  alVeetion  to 
spasm  of  the  diapliraj^jm  or  ol"  all  the  inspii-atory  muscles.  It  has  been 
sufr^ested  that  the  condition  is  similar  to  that  in  hay  fever,  with  special 
manifestations  due  to  differences  in  the  anatomical  site  of  the  h-sions. 
The  sudden  onset  of  the  symptom.s,  the  connnon  assotiiation  of  asthma  and 
luiy  fever,  and  the  neurotic  constitution  of  the  subjects  of  these  affections 
lend  |>roI);il)ility  to  this  opinion. 

Etiology. — Predisposing  Influences. — The  neurotic  temperament, 
which  is  transmitted  from  generation  to  generation,  frequently  carries 
with  it  the  tentlenc}^  to  asthma.  Asthma  and  ej)ilepsy  are  sometimes 
associated.  Males  are  more  liable  to  the  affection  than  females.  Age 
plays  an  important  part  in  the  predisposition.  Asthma  nsually  begins 
early  in  life,  often  in  childhood,  and  may  continue  throughout  life. 
Pertussis  is  sometimes  followed  by  asthma,  and  chronic  bronchial  catarrh 
is  often  accompanied  by  the  attacks.  These  attacks  are  sharply  differen- 
tiated from  the  dyspnoea  which  attends  exertion,  from  which  they  are  to  be 
distinguished.    Idiosyncrasy  is  important. 

Tub  Exciting  Cause. — The  odors  of  certain,  plants  or  flowers,  hay, 
artificial  perfumes,  ipecacuanha,  and  the  emanations  from  animals,  as  the 
horse  or  cat,  immediately  cause  the  attack  in  certain  persons.  Violent  emo- 
tions, especially  if  disagreeable,  may  act  in  the  same  way.  Excesses  at  the 
table  and  certain  articles  of  diet  may  be  followed  by  the  outbreak.  Many 
persons  remain  free  from  the  disease  in  the  city,  but  at  once  suffer  in  the 
country  or  in  some  particular  part  of  the  country,  or  suffer  in  the  city, 
but  miss  the  attacks  in.  the  country  or  at  the  sea-shore.  Others  cannot  use 
a  feather  pillow  or  sleep  in  a  particular  room.  The  most  common  source 
of  reflex  irritation  is  to  be  found  in  the  mucosa  of  the  upper  respiratory 
tract.  Forms  of  rhinitis,  nasal  pohq^i,  hypertrophies  of  the  inferior  turbi- 
nated bones,  enlarged  tonsils,  or  adenoid  vegetations  are  frequently  present 
in  asthmatics  and  relief  very  often  follows  their  proper  surgical  treatment. 
The  causal  influence  of  uterine  and  ovarian  disease  is  much  less  than  at 
one  time  supposed.  In  old  cases  every  ''  cold  "  may  be  attended  with  the 
paroxysm. 

From  the  standpoint  of  causation  the  cases  of  bronchial  asthma  may 
be  divided  into  two  groups :  First,  the  anaphylactic  or  sensitive,  in  which 
the  attacks  begin  in  early  life  and  are  precipitated  by  the  action  of  various 
proteins,  which  serve  as  asthmogenic  substances  and  are  either  of  bacterial 
origin,  or  present  in  certain  articles  of  food  among  which  are  e2:g  albumen, 
cassin,  and  fish.  The  employment  of  various  sera  in  experimental  and 
human  medicine  has  shown  horse  serum  to  belong  in  the  list  of  these 
substances.  The  emanations  from  the  horse  and  cat  not  only  cause  the 
attack  in  members  of  this  group  but  the  injections  of  preparations  of  the 
proteins  in  horse  dandruff  and  the  hair  of  cats  also  relieve  the  attacks. 
Other  members  of  this  group  of  asthmatics  are  sensitized  to  the  pollen  of 
certain  plants  as  rag-weed,  golden  rod  and  timothy,  and  are  relieved  by  the 
inoculation  of  emulsions  of  these  pollens.  The  part  played  by  bacterial 
proteins    is    not    so    evident.      The    subject    belongs    to    focal    infection. 
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Streptococcies  viridens,  or  S.  hemolyticus  or  the  influenza  bacillus  may 
be  the  local  organism.  Sensitization  from  the  teeth  or  the  nose — nasal 
asthma,  or  the  genitalia  in  both  sexes — asthma  sexuale  or  the  upper 
respiratory  tract  or  bronchi — asthma  hronchialis — may  result.  If  there  is 
reason  to  suspect  a  bacterial  cause  the  form  should  be  sought  by  every 
diagnostic  means. 

The  second  group  comprises  those  asthmatics  who  are  not  sensitized  to 
any  of  the  bacterial  or  other  proteins.  In  these  cases,  the  attacks  first 
appear  in  middle  life  and  the  subjects  suffer  from  chronic  bronchitis, 
epiphysema  or  disease  of  the  heart  or  kidneys.  In  these  cases  the  dyspnoea 
which  comes  on  with  exertion  or  attends  any  exacerbation  of  the  charac- 
teristic symptoms  of  the  underlying  disease — cardiac  or  renal  dyspnoea — 
lacks  the  special  features  of  asthma  and  is  to  be  distinguished  from  it. 
When  improvement  in  the  general  symptoms  takes  place,  however,  the 
asthmatic  attacks  diminish  in  frequency  and  severity,  though  the  respira- 
tory difficulties  incident  to  the  primary  malady  continue  to  occur. 

Symptoms. —  The  health  is  often  excellent  in  the  intervals  between 
the  attacks.  The  onset  is  sometimes  preceded  by  prodromes,  among  which 
are  chilliness,  oppression  in  breathing,  dyspeptic  phenomena,  vesical 
irritability,  and  mental  depression.  The  attack  mostly  comes  on  at  night, 
the  patient  waking  from  sleep  with  distressing  difficulty  in  breathing,  and 
oppression.  There  rapidly  develops  a  paroxysm  of  the  most  urgent 
dyspnoea.  Inspiration  and  expiration  are  both  affected.  The  patient 
struggles  for  air.  The  respiratory  muscles,  and  especially  those  which 
aid  in  expiratory  efforts,  are  brought  into  forcible  action.  The  abdominal 
muscles  are  tense  and  board-like.  The  expiration  is  prolonged.  The 
face  is  pale,  the  expression  anxious,  and  the  patient  refuses  to  talk.  He 
may  rush  to  the  open  window  and  gasp  for  air,  with  his  arms  fixed  upon 
the  frame.  Small  quantities  of  high-colored  urine  are  passed  at  short 
intervals.  There  is  a  short,  dry  cough,  with  a  peculiar,  scanty,  viscid 
expectoration.  The  duration  of  the  attack  varies  from  a  bad  quarter  of 
an  hour  to  half  a  day  or  longer.  There  are  cases  in  which,  with  remissions 
and  exacerbations,  the  symptoms  last  for  thirty-six  or  forty-eight  hours. 
In  severe  paroxysms  air  hunger  becomes  urgent;  restlessness,  pallor,  and 
cyanosis  are  accompanied  by  sweating  cold  extremities,  and  a  small, 
quick  pulse.  The  intensity  of  the  symptoms  now  abates;  the  cough  be- 
comes loose,  the  expectoration  fluid  and  free,  large  quantities  of  urine  may 
be  passed,  and  in  a  short  time  there  is  complete  relief.  The  patient  now 
usually  falls  asleep.  He  may  awake  quite  well  or  one  or  more  further 
attacks  may  follow.  Urticaria  and  in  rare  instances  angioneurotic  oedema 
have  been  observed  during  the  attack.  The  sputum  in  the  beginning  of 
the  attack  contains  Curschmann  's  spirals,  Charcot-Leyden  crystals,  together 
with  many  leucocytes,  mostly  eosinophiles. 

Physical  Signs.  —  Inspection. — The  chest  has  the  inspiratory  form. 
It  appears  large  and  suggests  emphysema.  The  condition  is,  in  fact,  an 
acute  emphysema,  such  as  occurs  also  in  pertussis.  Under  these  circum- 
stances the  residual  air  is  increased  and  the  tidal  air  diminished,  and  in 
proportion  as  the  ratio  between  them  is  deranged  the  chest  becomes  fixed 
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and  tliti  dyspna'u  ury:ent.  Tlie  short,  (|iiii-k  inspiration  and  the  prolonged 
t'xpinition  are  of  diaiifnostie  importance.  I'khcusskjn. —  In  niihl  attacks 
tlie  signs  ni)on  pcrenssion  are  little  niodilicd,  tiie  ehange  amounting  simply 
to  a  moderate  hyperresonanee,  but  in  severe  attacks  the  percussion  sound 
is  vesicidotympanitie.  The  pulmonary  resonance  extends  downward  two 
or  three  inti'rsj)a('es  or  more,  the  superlicial  cardiac  dulness  is  mufji  dimin- 
ished, and  the  margins  of  the  oveixlistcnded  lungs  scarcely  change  their 
position  with  the  respiratory  movements.  Auscultation. — The  vesicular 
munnur  is  enfeebled.  Great  numbere  of  sibilant  and  sonorous  rales  are 
heard  in  all  parts  of  the  chest,  and  often  from  every  part  of  the  room. 
These  rales  constantly  ehange  in  (juality,  pitch,  and  loudness,  and  are 
much  more  prolonged  and  intense  upon  inspiration  than  upon  expiration. 
With  free  expectoration  the  rales  become  moist.  The  attacks  recur  at 
varying  intervals.  They  sometimes  come  on  in  a  series  of  three  or  four  at 
night,  with  catarrhal  symptoms  in  the  daytime. 

Diagnosis. — Direct. — The  clinical  picture  is  distinctive.  Among  the 
important  criteria  are  sudden  onset,  mostly  at  night;  expiratory  dyspnoea; 
acute  overdistention  of  the  thorax  as  shown  by  the  physical  signs  upon 
inspection  and  percussion;  scanty  expectoration  with  Curschmann's  spirals 
and  Charcot-Leyden  crystals ;  loud  wheezing  and  groaning  rales ;  later 
abundant  expectoration,  with  moist  rales  and  relief  of  dyspnoea  :  eosinophilia. 
The  test  for  sensitization  consists  in  the  intradermic  in.jection  of  minute 
amounts  of  the  suspected  protein — the  so-called  skin  test. 

Differential. — Emphysema  and  Chronic  Bronchitis. — The  associa- 
tion of  emphysema  and  bronchial  asthma  is  a  double  one.  The  asthmatic 
tends  to  become  emphysematous  on  the  one  hand,  while,  upon  the  other, 
attacks  of  asthma  are  common  in  emphysema.  The  obvious  relationship 
between  these  conditions  and  chronic  bronchitis  has  already  been  indicated. 
Spasm  of  the  Glottis. — There  may  be  tnie  spasm,  as  in  the  larjiigeal  crisis 
of  tabes.  The  dyspnoea  is  inspiratory  and  noisy,  the  respiratory  move- 
ments of  the  larynx  are  extensive.  The  lungs  are  not  overdistended, 
there  is  inspiratory  retraction  of  the  epigastric  zone,  and  the  peculiar 
cough,  rales,  and  expectoration  of  asthma  are  not  present.  Adductor 
spasm  is  of  shoi't  duration,  while  the  paroxysm  of  asthma  is  often  pro- 
longed. Laryngismus  Stridulus. — This  fonn  of  addnctor  spasm  of  children 
is  characterized  by  apnoea,  followed  upon  relaxation  by  a  long-drawn  inspi- 
ratory crowing  sound.  Cardiac  and  Eenal  Dyspnosa. — So-called  cardiac 
and  renal  asthma  have  notliing  in  common  with  true  asthma  except  dys- 
pnoea. To  call  them  asthma  is  a  nosological  error  alike  inconvenient  to 
the  teacher  and  misleading  to  the  student.  In  old  asthmatics,  after  the 
systematic  removal  of  the  usual  foci  of  infection  in  the  nose  and  accessory 
sinuses,  the  tonsils  and  alveolar-dental  structures  by  operation,  the  chronic 
bronchitis  commonly  present  may  supply  the  bacterial  protein  which  causes 
the  attacks.  It  is  in  the  highest  degree  probable  that  snch  an  autogenous 
source  of  protein  poison  may  be  active  in  certain  cases  of  asthma.  Xo  effort 
should  be  spared  to  localize  and  eradicate  the  gens  et  virgo  malt  in  any  severe 
case.  The  cases  of  obscure  source,  perhaps  for  the  very  reason  that  they 
are  obscure,  are  the  most  refractory  to  treatment. 

Complement-fixation  and  precipitin  reactions,  using  the  patient 's  serum 
30 
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and  various  proteins,  were  found  to  be  of  no  help  in  diagnosis  or  prognosis 
or  treatment  of  the  condition.^ 

Prognosis. — The  symptoms  are  often  alarming,  but  death  does  not 
occur  during  the  attack.  The  removal  of  the  sources  of  reflex  irritation 
or  protein  infection  in  the  upper  air-passages  or  elsewhere,  improvement  in 
the  general  condition  of  the  patient,  or  permanent  residence  in  a  suitable 
climate  is  often  followed  by  lasting  relief.  Many  of  the  cases  are,  however, 
incurable.  The  tendency  in  asthmatics  is  to  the  development  of  chronic 
bronchitis  and  the  emphysematous  chest.  There  is  always  the  danger  of 
croupous  or  bronchopneumonia.  Nevertheless  many  asthmatics  reach 
advanced  years. 

IV.  DISEASES  OF  THE  PULMONARY  TISSUE, 
i.  Circulatory  Derangements. 

(a)  Pulmonary  Congestion.  —  Congestion  of  the  lungs  is  usually  a 
symptomatic  affection.     There  are  two  forms  —  active  and  passive. 

1.  Active  Congestion  of  the  Lungs.  —  The  inhalation  of  overheated 
air,  smoke,  and  other  irritating  substances,  and  overaction  of  the  heart 
may  cause  this  condition.  The  sudden  death  of  firemen,  open-air  orators, 
and  drunkards  after  exposure  has  been  ascribed  to  it.  The  symptoms 
comprise  great  dyspnoea,  oppression,  feeble  pulse,  and  cyanosis.  The 
physical  signs  are  restricted  respiratory  movements,  impaired  resonance, 
faint  vesicular  murmur,  and  line  rales.  The  mechanical  interference  with 
the  circulation  in  pneumonia,  intense  bronchitis,  pleurisy,  and  tuberculosis 
leads  to  overdistention  of  the  capillaries  in  the  adjacent  lung  tissue — 
collateral  fluxion.  The  importance  of  this  condition  arises  chiefly  from 
the  danger  of  oedema. 

2.  Passive  Congestion. — Two  forms  are  recognized — mechanical  and 
hypostatic.  Mechanical  Congestion. — The  condition  is  most  marked  in 
the  dependent  portion  of  the  lungs.  The  essential  factor  is  an  obstacle  to 
the  return  of  the  blood  to  the  left  ventricle.  Its  occurrence  is  favored  by 
all  conditions  which  restrict  the  respiratory  expansion  and  contraction  of 
the  lungs  and  thus  interfere  with  the  normal  movement  of  the  blood  current 
in  the  pulmonary  vessels.  Mechanical  congestion  of  the  lungs  occurs  in 
mitral  stenosis  and  incompetency,  emphysema,  and  in  consequence  of  the 
pressure  of  tumors.  The  lung  undergoes  the  changes  known  as  brown 
induration.  So  long  as  compensation  is  maintained  this  condition  is  not 
marked  by  special  symptoms  of  importance.  When  it  is  lost,  dyspnoea, 
cough,  and  expectoration,  often  blood-stained  and  containing  alveolar  cells 
with  blood  pigment,  occur.  Hypostatic  Congestion. — The  bases  in  this 
condition  also  are  engorged  with  blood  and  serum.  The  condition  is  bi- 
lateral, one  side  being  usually  more  deeply  and  more  extensively  congested 
than  the  other.  Lobular  patches  may  be  airless,  and  bits  of  the  affected 
tissue  may  sink  in  water.  To  this  extreme  condition  are  applied  the  terms 
splenization  and  hypostatic  pneumonia.  In  fact  there  are  frequently  pres- 
ent in  the  congested  regions  foci  of  bronchopneumonia.  Hypostatic  conges- 
tion is  common  in  protracted  acute  illness,  as  enteric  fever;  in  chronic  wast- 

1    I.  C.  Walker,  Ins.  Amer.  Med.  Association,  Aug.  4,  1917. 
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ing  diseases,  as  tulxTculosis  and  caiiccr;  in  injury  and  disease  of  the  Inain, 
especially  apoplexy,  and  in  prolonged  coma.  There  are  no  characteristic 
symptoms  and  the  diagnosis  rests  upon  the  presence,  over  the  lower  lobes 
posteriorly,  of  inipaired  resonance,  feeble  respiratory  sounds,  patches  of 
bronchovesicular  l)reatliing,  and  small  mucous  or  subcrei)itant  rales. 

(b)  Pulmonary  CEdema. — There  are  two  forms  of  cedema  of  the 
lungs — general  and  collateral. 

The  termination  of  intense  congestion  of  the  lungs  is,  in  many  cases, 
the  transudation  of  blood-serum  from  the  overdistended  capillary  vessels 
into  the  vesicles  themselves  ami  their  walls.  The  escai)e  of  serum  into  the 
small  and  later  into  larger  bronchi  follows  and  is  of  clinical  importance. 
Pathologically  the  condition  is  one  of  serous  infiltration  of  the  pulmonary 
tissue,  with  accumulation  in  the  air-cells  and  bronchi.  The  ocdematous 
lung  is  heavy,  pits  on  pressure,  and  exudes  abundantly  from  the  cut  surface 
clear  or  blood-tinged  serum. 

1.  General  CEdema. — Oedema  from  Engorgement;  Stasis  (Edeyna. — The 
oedema  is  bilateral  and  involves  the  whole  of  both  lungs.  The  bases  are 
especially  affected.  Causal  factors  are  overdistention  of  the  capillary 
vessels,  hydraemia  which  leads  to  nutritive  changes  in  the  walls  of  the 
vessels  and  a  weakened  left  ventricle.  The  condition  is  very  often  a  termi- 
nal one  and  accompanies  the  death  agony.  It  is  common  in  afifections 
characterized  by  dropsies,  as  fatal  anaemias,  disease  of  the  heart  and 
kidneys,  especially  the  cardiorenal  affection,  and  cachexias  generally.  It 
occurs  also  without  previous  dropsy  in  cerebral  diseases,  acute  pulmonary 
congestion,  and  angina  pectoris.  General  oedema  of  the  uninvolved 
portions  of  the  lungs  may  occur  in  the  stadium  ultimum  of  croupous 
pneumonia. 

2.  Collateral  CEdema. — Local  Oedema  of  the  Lungs. — This  condition  is 
the  outcome  of  the  collateral  fluxion  in  the  pulmonary  tissue  bordering  on 
pneumonias,  infarcts,  active  foci  of  tuberculous  inflammation,  or  new 
grow'ths.  The  cut  surface  exudes  a  bloody  serum.  The  entire  lung  is  not 
involved  and  the  opposite  lung  may  wholly  escape.  This  constitutes  the 
form  known  as  inflammatory  oedema. 

Symptoms. — Pulmonary  oedema  may  develop  gradually^  or  with  great 
suddenness.  The  symptoms  of  the  pre-existing  malady  are  aggravated. 
Progressive  dyspnoea,  cough,  copious,  frothy,  thin,  fluid  sputum  which,  in 
the  case  of  collateral  oedema,  is  often  bloody,  characterize  the  condition 
(see  Part  III,  page  474).  As  it  progresses  cyanosis  and  the  stupor  and 
convulsive  tremblings  which  indicate  the  action  of  carbon  dioxide  upon 
the  nervous  system  occur.  Fever  does  not  usually  accompany  stasis 
oedema,  but  in  inflammatory  oedema  there  may  be  a  rise  in  temperature. 

Physical  Signs. — The  percussion  resonance  is  usually  somewhat 
impaired  over  the  bases  posteriorly  and  has  the  tympanitic  quality.  In 
very  abundant  serous  transudation  there  may  be  dulness.  Upon  auscul- 
tation the  respiratory  murmur  is  enfeebled,  and  over  the  whole  extent 
of  the  involved  lung  tissue  are  heard  moist  bronchial  subcrepitant  and 
crepitant  rales.  Vesiculobronchial  or  pure  bronchial  breathing  may  be 
heard  in  limited  areas  at  the  bases  in  intense  oedema,  and  corresponds  to 
the  areas  of  dulness. 
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Diagnosis. — Direct. — The  diagnosis  of  general  oedema  of  the  lungs 
rests  upon  the  occurrence  of  the  above  described  symptoms  in  cases  of 
oedematous  or  cachectic  disease,  cerebral  disease  or  injury,  angina  pectoris, 
and  impairment  of  the  power  of  the  left  ventricle,  especially  when  the 
power  of  the  right  heart  is  fairly  well  maintained.  Collateral  oedema  may 
be  at  least  provisionally  diagnosticated  when,  in  pneumonia  or  other 
inflammatory  conditions,  infarct,  active  circumscribed  tuberculosis,  or 
new  growths,  the  symptoms  are  aggravated,  the  temperature  rises,  many 
moist  rales  are  heard  in  the  adjacent  lung,  and  there  is  an  abundant  thin, 
blood-stained  sputum.  In  rare  instances  acute  oedema  of  the  lungs  follows 
the  withdrawal  of  a  pleural  effusion  by  aspiration.  The  sputum  is  copious 
and  has  the  characters  above  described.  It  is  the  result  of  the  sudden 
removal  of  pressure  upon  the  pulmonary  vessels.  Even  more  rare  is  the 
perforation  of  the  lung  by  a  serous  pleural  effusion.  There  are  coarse 
rales  usually  confined  to  the  affected  side,  and  an  abundant  expectoration 
presenting  the  characters  of  the  sputum  in  oedema  but  with  a  larger 
albumin  content. 

Prognosis.  —  General  oedema  of  the  lungs  is  frequently  one  of  the 
manifestations  of  dissolution.  There  are,  however,  cases  that  recover 
under  proper  treatment.  The  outlook  is  at  the  best  uncertain.  Collateral 
oedema  may  mark  an  unfavorable  turn  in  an  acute  illness  or,  as  is  fre- 
quently the  case,  subside  under  energetic  management  and  be  the  point  of 
departure  for  lasting  improvement. 

(c)  Pulmonary  Hemorrhage. — There  are  two  forms.  In  the  first 
the  blood  escapes  into  the  bronchi  and  is  expectorated — bronchopulmonary 
hemorrhage;  in  the  second  the  blood  is  effused  into  the  tissue  of  the  lungs 
and  air-cells — pulmonary  apoplexy,  hemorrhagic  infarct. 

1.  Bronchopulmonary  Hemorrhage.— Bronchorrhagia;  Hcsmoptysis.  (See 
Part  III,  page  474.) 

2.  Pulmonary  Apoplexy. — Pneumorrhagia;  Infarct. — Anatomically  two 
conditions  are  encountered:    diffuse  infiltration  and  hemorrhagic  infarct. 

Diffuse  Hemorrhagic  Infiltration  of  the  Lungs. — The  lung  tissue  and 
air-cells  are  densely  and  uniformly  infiltrated  with  extravasated  blood. 
The  cut  surface  presents  a  smooth,  somewhat  gelatinous  appearance  and 
a  blackish  color.  The  condition  is  rare.  It  occurs  more  frequently  in  the 
hemorrhagic  fevers,  less  often  in  sepsis  and  acute  cerebral  disease.  The 
symptoms  are  dyspnoea,  cyanosis,  bloody  sputum,  blackish  in  color,  and 
the  nervous  phenomena  of  collapse.  Resonance  is  impaired.  This  form 
of  hemorrhage  is  of  no  great  diagnostic  importance,  since  it  constitutes 
the  terminal  event  in  an  otherwise  fatal  malady. 

Hemorrhagic  Infarct. — The  extravasation  of  blood  is  due  to  the  arrest  of 
circulation  in  a  branch  of  the  pulmonary  artery  by  an  embolus  or  thrombus. 
The  anatomical  condition  and  the  symptoms  differ  greatly  according  to 
the  location  of  the  occlusion.  If  it  occurs  in  the  trunk  or  a  main  branch 
of  the  pulmonary  artery,  the  whole  or  a  large  part  of  the  blood  is  prevented 
from  entering  the  pulmonary  circuit,  and  there  is  dilatation  of  the  right 
heart,  a  small,  thready,  arterial  pulse,  intense  dyspnoea,  cyanosis,  and 
death  from  apnoea — 'pulmonary  apoplexy.  As  the  clinical  manifestations 
from  cardiac  paralysis  are  the  same  the  diagnosis  remains  an  uncertain  one 
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When  the  obstruction  takes  place  in  a  .smaller  branch  of  the  piilnio- 
nary  artery  infarction  usually  occurs.  These  h.'sions  are  coinnionly  at  the 
periphery  of  the  lung,  aiul  wedge-shaped,  with  the  l^ase  resting  upon  the 
pleura,  which  is  inflamed.  Exceptionally  they  are  located  within  the 
tissue  of  the  lung  and  they  are  then  irregularly  oblong.  Recent  infarcts 
present  the  appearance  of  a  blood-dot  in  the  i)ulnionary  tissue.  The 
air-cells  and  their  walls  and  the  caj)illarics  are  packed  with  red  blood- 
corpuscles.  Infarcts  are  commonly  multiple,  exceptionally  single.  They 
vary  in  size  from  a  pigeon's  egg  upward  and  may  occupy  a  large  portion 
of  a  lobe.  In  the  arterial  l)ranch  of  supply  may  commonly  be  found  the 
embolus  or  thrombus  in  tiie  neighborhood  of  the  apex.  These  obstructions, 
notwithstanding  the  fact  that  the  pulmonary  arteries  are  terminal,  do  not 
always  cause  infarction,  owing  to  the  width  and  free  anastomosis  of  the 
capillaries  and  the  ability  of  the  bronchial  vessels  to  maintain  the  circula- 
tion. The  changes  in  the  infarct  are  similar  to  those  in  blood-clots  in  other 
situations.  The  color  becomes  reddish-brown;  the  tissues  contract,  and 
are  finally  converted  into  a  puckered,  pigmented,  fibroid  nodule.  The 
source  of  the  embolus  is  to  be  sought  in  the  right  heart  or  peripheral  venous 
system.  The  white  thromiji  which  form  in  the  right  auricular  appendix, 
the  vegetations  which  develop  upon  the  tricuspid  leaflets  in  the  rare  cases 
of  right-sided  endocarditis,  fibrin  formations  among  the  columnar  carneae 
may  be  swept  by  the  venous  blood  stream  into  the  ramification  of  the  pul- 
monary artery  and  become  lodged.  Any  condition  which  tends  to  weaken 
the  action  of  the  right  ventricle  predisposes  to  this  accident.  Among 
these  are  valvular  disease,  especially  mitral  affections  and  myocardial 
degenerations.  These  emboli  are  not  usually  septic.  Emboli  from  inflam- 
matory or  suppurating  foci  in  various  regions  are  infected  and  cause  not 
a  simple  infarct  but  a  metastatic  abscess.  "When  the  general  condition 
is  septic,  numerous  small  suppurating  foci  develop  in  the  lung — pycemic 
abscesses.  These  cannot  always  be  recognized  during  life.  When,  however, 
a  more  extensive  portion  of  the  lung  undergoes  septic  infarction  pulmonary 
abscess  results. 

Symptoms. — The  symptoms  are  neither  constant  nor  distinctive. 
An  initial  chill  may  occur.  It  is,,  how'ever,  never  so  severe  or  prolonged  as 
the  ordinary  chill  of  croupous  pneumonia.  Cyanosis,  increased  respira- 
tory frequency,  and  dyspnoea  at  once  develop.  These  symptoms  vary 
in  proportion  to  the  number,  and  especially  the  size,  of  the  infarctions. 
They  may  be  slight  or  altogether  absent.  There  is  cough  and  the  sputum 
contains  blood  (see  Part  III,  page  475). 

Physical  Signs.  —  There  is  circumscribed  dulness,  more  commonly 
in  the  lower  lobes,  especially  on  the  right  side,  with  bronchial  breathing 
and  high-pitched  small  mucous  rales.  Pleural  friction  over  a  limited 
area  may  very  often  be  demonstrated. 

Diagnosis.  —  Direct.  —  The  diagnosis  cannot  always  be  made  with 
certainty.  The  sudden  occurrence  of  the  above  rational  symptoms  and 
physical  signs  in  the  course  of  chronic  disease  of  the  heart,  or  thrombosis 
of  a  crural  or  other  vein,  or  some  distant  inflammatory  or  suppurative 
process  warrants  a  provisional  diagnosis. 
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Differential. — Croupous  Pneumonia. — There  is  a  superficial  resem- 
blance in  some  of  the  cases;  but  the  situation  and  outline  of  the  consolida- 
tion, the  character  of  the  sputum  in  which  the  blood  or  haemoglobin  is 
more  intimately  mixed  than  in  infarction,  and  the  results  of  the  laboratory 
examination  of  the  sputum,  which  contains  pneumococci,  are  distinctive. 
Hoemoptysis  in  Mitral  Disease,  especially  Mitral  Stenosis. — The  occurrence 
of  blood  spitting,  usually  in  small  amounts  and  extending  over  a  period 
of  days  or  weeks,  may  suggest  infarction.  The  differential  diagnosis  in 
the  absence  of  physical  signs  or  marked  pulmonary  symptoms  is  impos- 
sible. The  blood  may  be  due  to  engorgement  of  the  pulmonary  vessels. 
Its  recurrence  after  exertion  and  at  long  intervals  is  in  favor  of  the  latter 
view.  Malignant  Disease  of  the  Lung. — Blood  spitting  and  signs  of  con- 
solidation are  present  in  both  conditions.  Pain,  wasting,  localizing  physical 
signs,  which  gradually  include  more  territory,  cachexia,  the  presence  of 
new  growths  elsewhere,  and  in  particular  of  pigmented  nsevi  or  warts, 
with  secondary  nodules  in  the  sldn  or  subcutaneous  tissues,  implication 
of  the  lymph-nodes,  or  a  history  of  the  removal  of  a  malignant  growth^ 
justify  a  provisional,  and  in  well-marked  cases  a  positive,  diagnosis  of 
cancer  or  sarcoma  of  the  lung. 

Air  Embolism;  Fat  Embolism.-^ An  embolus  is  any  bod}^  transported 
by  the  circulating  blood  and  capable,  when  arrested  by  the  narrowness 
of  the  vessel,  of  obstructing  the  circulation.  Emboli  are  usually  too  large 
to  pass  through  the  capillaries.  They  may  be  composed  of  fibrin  masses, 
fragments  of  thrombi,  vegetations  or  calcareous  particles  from  endocardial 
vegetations,  or  fragments  of  neoplasms,  which  have  penetrated  the  wall 
of  a  vessel.  They  may  be  infected  or  non-infected.  There  are  two  sub- 
stances, differing  from  ordinary  emboli  in  not  consisting  of  solid  bodies, 
which  may  give  rise  to  urgent  or  fatal  consequences  when  arrested  in  the 
capillaries  of  the  pulmonary  circulation;   these  are  air  and  fat. 

Etiology. — Air  embolism  occurs  under  certain  circumstances  when 
a  vein  is  lacerated.  Fat  or  oil  embolism  may  follow  fracture  or  injury  to 
a  bone,  with  escape  of  marrow  into  the  tissues,  or  extensive  laceration  of 
adipose  tissue,  or  its  rapid  breaking  down  in  suppurative  processes. 

Symptoms. — The  symptoms  of  air  embolism  are  urgent  or  even  fatal 
in  cases  in  which  the  quantity  of  air  is  sufficient  to  form  large  numbers  of 
bubbles  which  cannot  pass  the  pulmonary  capillaries — an  embolic  shower. 
They  consist  of  an  extreme  degree  of  air  hunger,  loss  of  consciousness, 
convulsions,  and  collapse,  and  usually  prove  fatal  in  a  brief  period,  some- 
times instantly.  In  rare  cases,  however,  these  most  alarming  manifesta- 
tions improve  in  consequence  of  the  rapid  absorption  of  the  air,  and  prompt 
recovery  takes  place — a  fortunate  event  not  seen  when  multiple  embolism, 
the  embolic  shower,  is  due  to  solid  emboH.  When  the  air  bubble  entering 
the  vein  is  small  or  the  air  enters  slowly  the  symptoms  are  commonly  less 
urgent.  No  symptoms  attend  the  presence  of  the  most  minute  air  bubbles 
which,  having  passed  the  wider  pulmonary  capillaries,  are  arrested  in  the 
capillaries  of  other  organs. 

Since  the  fat  globules  obstruct  only  the  finest  vessels  in  the  lungs 
and  only  gradually  enter  the  circulation,  the  sudden  pulmonary  symptoms 
seen  in  air  embolism  rarely  present  themselves.     As  a  rule  no  symptoms 
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occur  until  souu'  hours  or  days  1ki\('  elapsed  from  the  time  of  the  injury. 
Severe  ilyspiuia.  (fdcnia  of  the  hinj;s,  fireat  depression,  and  coma  may 
occur.  As  the  fat  end)oli  have  no  tendency  to  cause  Mood  coa{i;uhition 
or  thrombosis,  they  arc  gradually  forced  on  uniler  the  i)ressure  of  tlie 
blood  stream,  or  undergo  resorption,  and  recovery  takes  place.  The  fat 
particles  which  pass  the  hmgs  may  reach  tlie  cerebral  capillaries  or  be 
arrested  in  the  renal  glomeruli.  In  the  latter  case  they  may  be  voided  in 
the  urine.     Death  is  uncommon  in  fat  embolism. 

ii.    Diseases  Characterized  by  Changes  in  the  Vesicular 
Structure  of  the  Lungs. 

(a)  PULMONARY  EMPHYSEMA. 

Vesicular  Emphysema;  Substantive  Emphysema;  Pseudohypertrophic 

Emphysema. 

Definition. — A  chronic  disease  of  the  lungs,  in  which  the  infundibula 
and  vesicles  are  dilated  and  their  walls  atrophied. 

This  is  a  v,-ell-defined  clinical  affection,  and  characterized  by  enlarge- 
ment of  the  lungs,  changes  in  the  contour  of  the  chest,  incomplete  aeration 
of  the  blood,  and  varying  degrees  of  dyspna^a,  especially  upon  exertion. 
It  is  to  be  distinguished  from  acute  vesicular  emphysema,  compensatory 
emphysema,  and  interstitial  and  atrophic  forms. 

Etiology. — Heredity  constitutes  an  important  predisposing  influence. 
The  disease  is  frequently  encountered  in  successive  generations  or  in  several 
members  of  a  family,  and  is  not  uncommon  in  childhood.  It  has  been 
ascribed  to  congenital  defects  in  the  development  of  the  elastic  fibres. 
Long-continued  habitual  intra-alveolar  pressure,  acting  upon  a  congenitally 
defective  alveolar  structure,  causes  distention  which  tends  to  become  per- 
manent. The  hyperinflation  of  the  lungs  which  occurs  in  the  paroxysms  of 
whooping-cough  and  asthma  is  often  the  starting-point  of  emphysema. 
Repeated  attacks  of  bronchitis  or  chronic  bronchitis  are  often  present.  It 
is  common  also  in  players  upon  wind  instruments,  glass-blowers,  and 
those  whose  work  demands  heavy  lifting  or  prolonged  muscular  strain. 
The  tension  under  these  circumstances  is  expiratory.  In  violent  attacks  of 
cough  and  in  straining,  the  glottis  is  closed  and  the  intrathoracic  tension 
greatly  heightened.  The  parts  of  the  lungs  least  supported  by  the  chest 
wall,  namely,  the  apices  and  anterior  and  inferior  margins,  show  the  most 
developed  lesions  of  emphj^sema. 

Anatomically  the  primary  changes  are  in  the  lungs;  the  secondary 
changes  in  the  wall  of  the  thorax. 

The  lungs  are  voluminous,  their  margins  meeting  in  the  anterior 
mediastinum  and  extending  downward  to  the  extent  of  two  fingers' 
breadth  or  more.  The  diaphragm  is  correspondingly  displaced  in  a  down- 
ward direction.  They  have  lost  their  normal  contractility  and  do  not 
retract  when  the  costal  pleura  is  incised  nor  when  withdrawn  from  the 
chest  and  laid  upon  the  table.  At  the  apices  and  borders  there  are  seen 
beneath  the  pleura  greatly  distended  air-vesicles,  varying  in  diameter  from 
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1  to  3  mm.,  and  sometimes  attaining  tlie  size  of  a  pigeon's  egg.  There 
is  marked  diminution  in  the  pigment  usually  found  in  the  subpleural 
lymph-spaces.  The  atrophy  of  the  distended  vesicular  walls  leads  to  loss 
of  their  pumping  function  and  permanent  pressure  upon  the  capillaries, 
and  this  to  diminution  in  the  intervesicular  vascular  supply.  The  infun- 
dibula  are  dilated,  but  bronchiectasis  is  not  very  common.  The  chambers 
of  the  right  heart  are  dilated  and  hypertrophied.  The  pulmonary  artery 
is  in  some  instances  dilated  and  atheromatous. 

The  chest  permanently  assumes  the  inspiratory  form  and  the  costal 
cartilages  jDrogressively  undergo  calcification  and  lose  their  elasticity. 

Symptoms.  —  The  derangement  of  function  is  twofold.  First,  the 
residual  air  is  greatly  increased  and  the  tidal  air  correspondingly  decreased 
in  volume,  and  second,  the  pulmonary  circulation  is  diminished.  If  these 
facts  are  borne  in  mind  the  significance  of  the  symptoms  is  obvious.  The 
lesions  are  gradually  developed  and  it  is  only  after  they  have  made  some 
progress  that  the  characteristic  symptoms  and  signs  occur.  At  first  there 
is  merely  dyspnoea  and  faint  lividity  upon  exertion,  and  the  chest  merely 
looks  full  with  the  inspiratory  contour.  When  the  disease  is  fully  developed 
the  following  symptoms  are  present:  Dyspnoea. — The  elasticity  of  the 
vesicular  structure  being  to  a  great  extent  impaired,  expiration  is  pro- 
longed and  difficult.  The  dyspnoea  is  chiefly  expiratory.  The  loss  of  resili- 
ency in  the  costal  cartilages,  the  permanent  maximum  distention  of  the 
thorax,  and  the  restricted  play  of  the  diaphragm  render  inspiration  also 
difficult,  even  with  the  aid  of  the  auxihary  muscles  of  respiration.  The 
dyspnoea  may  be  felt  upon-  slight  exertion  or  it  may  be  continuous.  It 
is  increased  upon  the  occurrence  of  the  exacerbations  of  bronchitis,  to 
which  the  patient  suffering  from  emphysema  is  so  liable.  The  breathing 
is  puffy  and  wheezy.  Asthmatic  Attacks. — The  dyspnoea  under  certain 
circumstances,  and  especially  after  ''taking  cold,"  often  assumes  a  paroxys- 
mal intensity,  differing  in  no  respect  from  true  spasmodic  asthma.  Cough 
is  a  common  symptom.  It  is  due  to  the  associated  bronchitis.  It  is  com- 
monly wheezy  and  feebly  explosive,  and  without  much  expectoration. 
It  is  usually  less  troublesome  in  warm,  dry  weather,  and  constitutes  the 
recurrent  winter  cough  of  many  elderly  persons.  Cyanosis. — The  patients 
are  frequently  able  to  go  about  with  lividity  of  high  grade.  This  symptom 
is  variable  and  may  amount  merely  to  a  certain  blueness  of  the  lips  and 
finger-nails  while  the  patient  is  at  rest. 

Intermittent  Cervical  Hernia  of  the  Lung  of  Spontaneous  Origin. — 
C.  B.  Farr  has  reported  a  case  of  this  kind  and  collected  seven  other 
instances  from  the  literature.  As  a  rule  the  condition  accompanied 
chronic  bronchitis  with  emphysema.  It  was  unilateral  in  five  cases 
and  bilateral  in  three.  These  protrusions  are  of  the  form  and  size  of  a 
pear,  with  the  base  below  and  the  apex  extending  upward.  They 
are  not  present  upon  quiet  breathing  but  prominent  during  cough  and 
are  the  seat  of  a  faint  rustling  murmur.  They  are  resonant  on  percus- 
sion and  may  be  reduced  by  gentle  taxis.  In  several  of  the  cases  a 
hernial  ring  could  be  felt.  They  are  to  be  differentiated  from  enlarge- 
ments of  the  sinuses  of  the  jugular  veins,  abscesses,  and  an  empyema 
which  presents  in  the  neck. 
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Physical  Signs.— /n.s/^r/io/j.— In  advanced  cases  the  deformity  of 
tlu'clicst  is  typical.  It  is  harrcl-sliapcd  (scf  {).  (i4,  Vol.  I).  Tin' elevation  of  the 
sternum  and  ribs  gives  the  neck  a  shortened  appearance.  The  respiratory 
movements  appear  forcible,  but  the  thorax  does  not  expand.  Many 
dilate<l  superficial  venules  are  seen  along  the  line  of  attacliment  of  the 
diaphragm.  The  canliac  impulse  is  not  visible.  Ejjigastric  pulsation 
antl  dilated  cer\ical  veins,  sometimes  pidsating,  are  signs  of  a  dilated  and 
overdistended  right  heart.  The  deformity  of  the  chest  is  less  marked  in 
those  cases  in  which  emphysema  has  commenced  in  advanced  life  at  a 
period  when  the  cartilages  have  already  become  calcified.  Palpation. — 
The  lack  of  respiratory  excursus  is  very  obvious  upon  palpation.  The 
vocal  fremitus  is  enfeebled.  The  impulse  of  the  heart  cannot  be  located. 
There  is  pulsation  over  the  lower  sternal  and  epigastric  regions.  Msnsura- 
tion. — The  restricted  expansion  of  the  chest  is  confirmed  by  careful  measure- 
ment, and  the  rounded  contour  by  the  cyrtometer.  Percussion. — The  reso- 
nance is  of  vesiculotympanitic  quality,  especially  sonorous  over  the  lateral 
and  posterior  regions.  The  percussion  sound  has  been  compared  with  that 
elicited  upon  tapping  a  bandbox — Schachtelton.  More  important  than  the 
quality  of  the  percussion  sound  are  the  borders  of  the  expanded  lungs  which 
it  marks.  They  are  extended  in  every  direction  and  may  reach  in  front 
to  the  eighth  rib  and  below  it,  behind  to  the  level  of  the  twelfth  dorsal  or 
even  the  second  lumbar  vertebra.  The  cardiac  dulness  may  be  completely 
obliterated.  The  liver  and  splenic  dulness  are  much  lowered.  Auscultation. 
— The  vesicular  murmur  is  greatly  enfeebled.  Its  very  faintness  is  sug- 
gestive. The  expiratory  element  is  not  often  audible.  Instead  of  it,  how- 
ever, there  are  many  sibilant  and  wheezy  rales.  The  sounds  of  the  heart 
are  faint  and  distant,  the  pulmonary  second  sound  is  often  accentuated, 
and  in  advanced  cases  a  tricuspid  regurgitant  murmur  may  be  heard. 

The  effect  of  the  lesions  of  emphysema  upon  the  circulation  is  to 
obstruct  the  pulmonary  circuit;  to  dilate  and  enfeeble  the  right  ventricle; 
to  diminish  the  arterial  blood;  and  to  increase  the  accumulation  of  venous 
blood.  The  enfeeblement  of  the  right  heart  is,  however,  delayed  by  com- 
pensatory hypertrophy  by  which  the  circulatory  faults  are  postponed. 
Ultimately,  however,  compensation  fails  and  the  results  of  venous  engorge- 
ment become  manifest.  These  are  persistent  cyanosis,  pulsation  in  the 
veins  of  the  neck,  hepatic  enlargement,  diminished  secretion  of  albuminous 
urine,  oedema,  anasarca  and  effusions  into  the  great  serous  sacs,  and 
gastric  and  intestinal  catarrh.  When  these  conditions  are  present  there 
is  almost  always  a  complicating  catarrhal  bronchitis,  manifest  by  the 
ordinary  symptoms  of  cough  and  expectoration,  the  latter  being  usually 
miicoid  and  viscid,  sometimes  purulent.  The  presence  of  blood  is  not 
common  and  suggests  either  a  complicating  tuberculosis  or  pulmonary 
infarct.    The  general  nutrition  is  impaired. 

Diagnosis. — Direct. — In  well-developed  cases  the  condition  may 
be  at  once  recognized  by  the  contour  and  diminished  mobility  of  the  chest, 
the  dyspnoea  and  cyanotic  lips,  the  spare  frame,  and  a  facies  which  is 
very  suggestive  to  those  who  have  observed  many  cases.  The  physical 
signs,  and  especially  the  displaced  boundaries  of  the  lungs  as  determined 
by  percussion    are  confirmator}'. 
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Differential.  —  Acute  Vesicular  Emphysema;  Acute  Over-inflation 
of  the  Lungs. — During  the  paroxysm  of  bronchial  asthma  and  pertussis, 
and  in  bronchitis  of  the  smaller  tubes,  the  lungs  are  frequently  much 
distended.  The  chest  maintains  the  inspiratory  form,  and  upon  a  single 
examination  the  condition  might  be  confounded  with  emphysema.-  The 
anamnesis  is  important.  The  borders  of  the  lung  are  enlarged,  but  not 
beyond  the  limits  of  normal  full-held  inspiration,  and  in  the  course  of  a 
little  time  after  the  termination  of  the  primary  disease  they  regain  their 
normal  position  upon  inspiration  and  expiration.  In  congenital  weakness 
of  the  lung  tissue  such  attacks  may  become  the  point  of  departure  for 
true  emphysema.  A  similar  condition  occurs  in  cases  of  cardiac  dyspnoea 
and  angina  pectoris.  The  lungs  are  distended,  their  borders  extended, 
and  the  expiration  is  prolonged  and  accompanied  by  wheezing  rales. 
Compensatory  Emphysema;  Vicarious  Emphysema.- — When  local  lesions 
in  the  lung  or  pleura  interfere  with  expansion  upon  inspiration,  the  unaf- 
fected tissue  takes  upon  itself  increased  functional  activity — vicarious 
respiration.  This  change  may  involve  parts  adjacent  to  the  lesion,  an  adjoin- 
ing lobe,  or  the  opposite  lung.  It  occurs  in  bronchopneumonia  and  around 
tuberculous  foci  and  cicatrices,  the  air-cells  of  the  unaffected  lobules  under- 
going a  vicarious  distention;  in  pulmonary  cirrhosis,  the  unaffected  lung 
undergoing  vicarious  enlargement,  and  to  a  less  extent  in  pleural  adhesions 
and  effusions  and  in  pneumothorax.  This  process,  at  first  truly  compen- 
satory and  physiological,  becomes  after  a  time  pathological.  The  vesicular 
walls  and  capillaries  undergo  atrophy;  a  circumscribed  or  partial  emphy- 
sema comes  to  pass.  In  bronchopneumonia  or  pulmonary  tuberculosis 
with  scattered  lobular  lesions  the  distention  of  the  adjacent  air-cells  masks 
the  dulness  and  may  render  the  diagnosis  obscure;  in  retracted  and  cir- 
rhotic conditions  of  one  lung,  such  as  follow  the  resorption  of  the  pleural 
effusion,  the  borders  of  the  opposite  lung  are  much  distended  and  may 
be  followed  by  careful  percussion,  not  only  in  their  inferior  extent,  but 
also  over  the  area  of  superficial  cardiac  dulness  and  beyond  the  median 
line  toward  the  contracted  side.  Atrophic  Emphysema;  Atrophy  of  the 
Lungs;  Senile  Emphysema. — This  is  a  purely  senile  change  and  is  occasion- 
ally encountered  in  wizened  old  people  with  small,  narrow  chests  which 
are  permanently  in  the  expiratory  form.  The  alveolar  walls  and  inter- 
alveolar  capillaries  are  extensively  atrophied,  and  the  alveoli  in  places 
converted  into  series  of  large  communicating  cells.  The  lungs  themselves 
are  small  and  the  thorax  conforms  to  the  changes  in  the  contained  organs. 
It  is  flattened,  the  shoulders  droop,  the  costal  angle  is  acute,  the  neck 
appears  elongated.  The  diaphragm  is  high.  The  right  heart  does  not 
show  dilatation  and  hypertrophy  as  in  large-lunged  emphysema,  because 
it  also  undergoes  a  corresponding  senile  involution.  The  respiratory 
muscles  are  atrophic.  Interstitial  Emphysema.  —  Small  bubbles  of  air 
find  their  way  into  the  interlobular  and  subpleural  tissues.  Their  access 
is  by  way  of  tracheotomy  or  other  surgical  or  accidental  wounds  of  the 
neck  or  throat;  less  frequently  through  rupture  of  the  alveolar  walls  by 
violent  coughing,  contusions  of  the  chest,  or  ulceration.  When  the  opening 
is  near  the  root  of  the  lung  air  may  pass  to  the  mediastinal  connective 
tissue     The  condition  is  rare.    Mediastinal  emphysema  may  be  diagnosti- 
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cated  whiMi  tiic  causal  factors  nrv.  prosciil  tof!;otlicr  with  cic|)ilutin{^  sub- 
ovitunoous  oiii[)liysiMiKi  of  tlic  lUMrk  or  chest,  ahscMicc;  of  cardiac  dulne.ss 
atid  inipuls(\  t)l)lit(M-atioii  of  llic  sicriial  ends  of  IIk;  intorccjstul  .spaces, 
and  upon  auscultation  a  fiiK>  crcpiliis  syiu'hroiious  with  the  action  of  the 
heart.  The  ^■eins  of  th(>  neck  are  distended.  Subpleural  and  interlobular 
emphysema  not  cxteiuling  to  the  mediastinum  does  not  usually  present 
l)ositive  diap;nostic  phenomena.  Rupture  of  an  aii'  bleb  in  subpleuial 
emphysema  may  cause  pneumothorax. 

Prognosis. — Substantive  emphysema  is  iiu-ui-able.  but  nuich  can  be 
done  to  relieve  the  suffcrinf!;s  of  the  patient  and  to  i)rolonsr  his  life;.  Treat- 
ment of  the  bronchitis,  a  favorable  climate,  and  attention  to  the  state  of 
the  heart  are  important.  Death  usually  occurs  in  consequence  of  some 
intercurrent  disease,  as  pneumonia  or  bronchopneumonia. 

(b)  PULMONARY    ATELECTASIS. 

Collapse  of  the  Lung. 

Definition. — An  airless  condition  of  lobules  or  parts  of  the  lung,  the 
vesicles  beins;-  in  a  state  of  collapse  and  not  occupied  by  fluid  or  solid  exudate 
or  other  pathological  products.     It  is  congenital  or  acquired. 

Congenital  Atelectasis. — The  lung  is  airless  at  birth,  or  remains 
only  partially  expanded  in  consequence  of  deficient  inspiratory  efforts  or 
obstruction  of  the  respiratory  passages  by  meconium  or  mucus.  The 
respiration  is  feeble,  ultimately  gasping,  shallow  and  rapid,  the  lower 
part  of  the  thorax  and  the  epigastrium  are  retracted  during  inspiration, 
there  is  universal  deep,  bluish-black  cyanosis,  together  with  muscular 
twitchings  or  general  shivering  convulsions. 

Acquired  Atelectasis.  —  This  is  a  secondary  anatomical  lesion. 
It  is  caused  in  two  ways:  (a)  by  obstruction  of  small  bronchi  by  mucus 
or  swelling  of  the  mucosa — as  in  bronchopneumonia,  the  intra-alveolar 
air  undergoing  resorption  by  the  capillaries  and  the  vesicles  collapsing 
by  virtue  of  the  elasticity  of  their  walls;  or  (b)  by  pressure  upon  the 
lung  such  as  occurs  in  pleural  or  pericardial  effusions,  pneumothorax  and 
pneumopericardium,  tumors  of  the  lungs  or  pleura,  mediastinal  tumors 
or  massive  enlargement  of  the  heart,  scoliosis,  and  abdominal  disorders 
which  restrict  the  movements  of  the  diaphragm,  including  persistent 
meteorism,  lai-ge  ascites,  and  visceral  and  other  tumors.  Diffuse  atelectasis 
may  arise  in  paretic  conditions  involving  the  muscles  of  respiration. 

Symptoms. — The  clinical  phenomena  vary  according  to  the  extent  of 
lung  tissue  involved.  In  slight  cases  they  are  not  distinctive.  There  may 
be  moderate  dyspncra,  cyanosis,  a  vesiculotympanitic  percussion  sound, 
and  enfeebled  vesicular  murmur.  When  extensive  atelectasis  is  present, 
especially  if  superficial,  there  are  signs  of  consolidation,  namely,  dulness, 
increased  vocal  fremitus,  bronchial  respiration,  and  bronchophon}-.  If 
there  are  in  the  affected  region  lobules  which  are  incompletely  collapsed, 
the  percussion  sound  has  the  tympanitic  quality  and  there  is  persistent 
fine  crepitus.  The  clinical  picture  is  usually,  however,  dominated  by  the 
symptoms  of  the  primary  affection.  A  condition  showing  the  above  symp- 
tom-complex which  is  transitory,  that  is,  which  passes  off  in  the  course  of 
twenty-four  hours,  is  from  this  very  fact  almost  sure  to  be  due  to  atelectasis. 
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(c)   BRONCHOPNEUMONIA. 

Lobular  Pneumonia;    Catarrhal  Pneuraonia;   So-called  Capillary  Bronchitis. 

Definition. — Inflammation  of  capillary  or  terminal  bronchi  and  the 
air-vesicles  which  constitute  the  corresponding  pulmonary  lobules.  There 
are  several  forms,  all  of  which  are  caused  by  bacterial  invasion  of  the  lungs. 
The  disease  may  be  primary  or  secondary  and  is  characterized  chnicaUy 
by  symptoms  of  infection  and  interference  with  the  respiratory  function. 

Etiology. — Predisposixg  Ixfluexces. — Bronchopneumonia  is  com- 
mon at  the  extremes  of  life.  In  children  the  relatively  small  size  of  the 
bronchi,  their  more  abundant  vascular  supply,  and  the  more  rapid  and 
exuberant  growth  of  the  epithelium  of  the  bronchial  mucosa  constitute 
predisposing  factors  of  great  importance;  while  in  the  aged  tissue  relaxa- 
tion, tendencies  to  passive  congestion,  and  diminished  reflex  excitabihty 
on  the  part  of  the  bronchial  mucous  membrane  act  in  the  same  way.  Bron- 
chopneumonia is  more  prevalent  in  the  vdnter  and  spring  than  at  other 
seasons  of  the  year.  It  is  more  common  among  the  poorer  classes.  In 
the  great  majority  of  the  cases  bronchopneumonia  occurs  as  a  secondary 
or  intercurrent  process.  There  are  two  principal  groups  of  cases:  1.  Those 
in  which  it  arises  in  the  course  of  simple  bronchitis  or  an  acute  infectious 
disease  in  which  bronchitis  forms  part  of  the  symptom-complex,  as  measles, 
pertussis,  diphtheria,  scarlet  fever,  influenza,  and  less  frequently  the 
variolous  diseases,  erysipelas,  and  enteric  fever.  It  is  a  common  complica- 
tion of  the  acute  intestinal  diseases  of  infancy.  Bronchopneumonia  is  a 
grave  complication  in  aU  these  affections  and  constitutes  the  cause  of 
death  in  the  majority  of  fatal  cases.  Its  frequency  corresponds  closely 
to  their  epidemic  prevalence.  It  is  far  less  common  in  the  acute  febrile 
diseases  of  middle  life.  In  the  aged  it  is  a  common  complication  and  fre- 
quently forms  the  terminal  event  in  various  acute  and  chronic  diseases. 
The  consolidating  lesions  of  pulmonary  tuberculosis  are  due  to  chronic 
localized  tuberculous  bronchopneumonia.  2.  Aspiration  or  deglutition 
pneumonia.  In  the  stupor  of  the  low  fevers  and  in  comatose  states  of  all 
kinds  the  reflex  excitability  of  the  larynx  is  lowered,  and  the  secretions  of 
the  mouth,  minute  portions  of  drink,  and  particles  of  food  during  the  act 
of  swallowing  are  drawn  into  the  trachea  and  bronchi.  In  this  situation 
they  set  up  an  active  bronchitis  which  b}'  extension  rapidly  involves  the 
smaller  bronchi  and  gives  rise  to  an  intense  bronchopneumonia.  This 
accident  is  very  common  after  operations  upon  the  throat,  nose,  larjmx, 
and  trachea.  Most  cases  of  ether  pneumonia  arise  in  this  way.  The  infect- 
ing material  may  come  from  within  the  chest  itself;  severe  bronchopneu- 
monia not  rarely  follows  hasmoptysis  and  occasionally  the  aspiration  of  the 
contents  of  a  bronchiectatic  cavity,  or  pus  from  an  empyema  which  has 
found  its  way  into  the  lung  by  wa}^  of  a  bronchopulmonary  fistula  is  fol- 
lowed by  this  disease.  The  extension  of  tuberculosis  from  one  part  of  a  lung 
to  another,  or  to  the  opposite  lung,  is  due  in  some  instances  to  aspiration. 

Exciting  Cause. — Various  micro-organisms  are  associated  with  the 
lesions  of  bronchopneumonia.  In  the  primary  form  which  attacks  young 
children  in  pre\dous  health  the  common  organism  is  the  pneumococcus. 
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which  may  be  found  in  pure  culturo.  In  the  secondary  forms  Ihe  strepto- 
coccus is  the  common  infoctinf:;  ao;('nt,  but  mixed  infections  are  usual.  The 
organisms  present  arc  tiic  Bacilhis  pneumonia3  of  Friedliinder,  Streptococcus 
pyogenes,  Staphylococcus  albus  et  aureus.  The  Klebs-Loffier  bacillus 
is  frequently  found  in  the  bron('h()})neumonia  of  diphtheria,  and  Pfeiffer's 
bacillus  in  influenza  pneumonias. 

The  lesions  consist  in  interstitial  inflammation  of  the  bronchi  and 
alveolar  walls.  The  small  bronchi  are  plugged  with  exudate  composed  of 
leucocytes  and  swollen  epithelium;  their  walls  are  swollen,  infiltrated 
with  cells,  and  traversed  by  distended  capillaries,  and  there  is  dense  peri- 
bronchial infiltration.  The  vesicles  are  filled  with  leucocytes  and  swollen 
epithelium,  and  rarely  show  the  dense  accumulations  of  red  corpuscles 
and  the  fibrillated  fibrin  seen  in  croupous  pneumonia. 

The  pathological  unit  is  the  inflamed  pulmonary  lobule.  Hence  the 
descriptive  term  lobular  pneumonia.  According  to  the  distribution  of 
the  lesions  three  anatomical  forms  exist:  1.  There  is  more  or  less  intense 
bronchitis  extending  to  the  finer  tubes,  without  the  gross  evidences  of 
lobular  consolidation,  but  -u-ith  the  microscopic  findings  of  inflammation. 
This  form  is  bilateral.  2.  The  foci  of  inflammation  are  scattered  through- 
out the  lung  tissue,  with  lobular  collapse  and  infiltrated  lobules  felt  as  hard 
nodules.  These  patches  of  bronchopneumonia  are  sometimes  isolated 
with  strands  of  congested  or  uninflamed  tissue  intervening  and  areas  of 
collateral  emphysema,  and  sometimes  massed  in  groups  of  considerable 
size.  This  form  is  also  bilateral.  3.  The  gi'eater  part  of  a  lobe  is  often 
involved — the  pseudolobar  form  of  bronchopneumonia.  Even  in  this 
form  the  consolidation  is  not  uniform  as  in  croupous  pneumonia,  but 
there  are  more  or  less  extensive  tracts  of  deeply  congested  but  still  crepitant 
tissue  scattered  among  the  inflamed  lobules. 

The  terminations  are  in  resolution,  suppuration  or  gangrene,  or  fibro- 
sis. In  the  tuberculous  forms,  which  are  very  common  in  p^e^'iously  ap- 
parently healthy  children,  bronchopneumonia  terminates  in  caseation  or 
chronic  fibroid  changes.  Such  cases  often  follow  measles,  pertussis,  or 
diphtheria  and  may  be  the  result  of  the  lighting  up  of  a  latent  tuberculosis 
or  of  tuberculous  infection  at  the  time. 

Symptoms. — The  onset  of  the  primary  form  is  abrupt.  It  is  marked 
by  convulsions  and  sudden  rise  of  temperature.  Cerebral  symptoms  are 
frequent  and  often  intense.  The  defervescence  may  be  critical.  These 
cases,  which  run  a  course  analogous  to  that  of  croupous  pneumonia  and 
present  similar  symptoms  andlocalized  physical  signs,  when  they  terminate 
fatally  often  show  pseudolobar  consolidation  and  the  pneumococcus  In 
the  lesions. 

The  secondary  forms  are  preceded  by  the  signs  of  a  bronchitis  extend- 
ing to  the  smaller  tubes.  The  disease  develops  gradually  without  chill 
or  convulsion.  The  lever  is  of  variable  intensity— 102°-1 04°  F.  (39°-40°  C.) 
— and  does  not  conform  to  type,  being  irregularly  remittent.  The  skin  is 
hot  and  dry.  There  is  cough,  which  is  hard,  dry,  and  distressing.  The 
respiration  frequency  may  reach  60  to  80  per  minute,  and  cyanosis  soon 
appears.  Other  evidences  of  deficient  oxygenation  of  the  blood  are  fre- 
quent, small,  thready  pulse,  stupor,  restlessness,  and  occasional  convulsive 
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tremor.  The  cough  becomes  less  urgent,  the  child  no  longer  struggles 
for  air,  the  face  becomes  suffused  and  loses  its  anxious  expression,  and 
death  occurs  from  cardiac  paralysis.     Sputum  (see  Part  III,  page  473). 

Physical  Signs. — Upon  inspection  there  are  early  signs  of  obstruction 
in  the  terminal  bronchi,  inspiratory  retraction  of  the  intercostal  spaces 
and  lower  sternal  and  epigastric  regions,  rapid,  shallow,  jerky  respiration, 
and  cyanosis  of  the  lips  and  finger-tips.  Percussion. — Death  may  occur 
before  signs  of  consolidation  develop.  There  may  be  merely  vesiculo- 
tympanitic resonance.  If  consolidation  is  present  impaired  resonance, 
sometimes  actual  dulness,  is  found  at  the  bases  in  scattered  areas.     To 
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Fig.  318. — Bronchopneumonia  in  a  man  aged  seventy-six. 


elicit  it  in  the  latter  case  demands  very  careful  light  percussion.  Com- 
pensatory emphysema  may  mask  small  areas  of  dulness.  Auscultation 
in  the  early  stages  reveals  only  the  signs  of  the  extension  of  the  bronchitis 
to  the  finer  tubes,  namely,  many  diffuse  small  mucous  and  some  crepitant 
rales.  These  are  usually  more  intense  and  numerous  at  the  bases  posteri- 
orly. Vesiculobronchial  and,  here  and  there,  pure  bronchial  respiration 
may  be  heard  over  the  patches  of  dulness.  Failure  of  the  right  heart  is 
followed  by  pulmonary  oedema,  which  is  usually  the  forerunner  of  the 
death  agony. 

Clinical  Varieties.  —  1.  Primary  Form.  —  It  is  a  question  whether 
many  of  these  cases  are  not  in  truth  irregular  forms  of  croupous  pneu- 
monia— pneumococcus  pneumonia.     The  primary  form  is  rare  in  adults. 
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2.  Masked  Forms. — Tli(>  actual  coiKiitimi  may  in  infants  l)0  masked  by 
cerebral  syinptoins  sucli  as  also  occur  in  croupous  pncunioniii  at  this 
period  of  life,  namely,  convulsions,  drowsiness,  retraction  of  the  muscles 
of  tlie  back  t)f  the  neck,  and  stupor;  or  by  gastro-intestinal  symptoms, 
such  as  nausea,  vomiting,  and  looseness  of  the  bowels.  'A.  Suffocative 
Cataukh. — The  overwhelming  cases  were  so  designated  by  the  earlier 
writers.  The  ordinary  acute  cases  of  this  group,  fatal  in  the  course  of 
two  or  three  days,  are  most  appropriately  described  under  this  term. 
4.  Secondary  Forms. — Mild    secondary    bronchopneumonia    may    follow 
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Fig.    319a. — Bronchopneumonia   occurring  in 
course  of  chronic  nephritis. 
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Fig.    3196. — Fatal   bronchopneumonia. 
Man  aged  sixty-seven. 


severe  forms  of  bronchitis,  lioth  in  children  and  adults.  This  form  assumes 
great  importance  in  diagnosis,  since  it  may  be  merely  a  simple  pathological 
condition,  on  the  one  hand,  or  an  insidiously  developing  tuberculous  bron- 
chopneumonia, upon  the  other.  5.  Ether  Pneumonia;  Postoperative 
Pneumonia. — This  form  of  bronchopneumonia  usually  is  pseudolobar  and 
presents  close  resemblances  to  croupous  pneumonia.  The  anaesthesia  bron- 
chitis which  precedes  the  pneumonic  symptoms,  the  low  temperature 
range,  the  absence  of  bloody  sputum,  and  the  course  of  the  attack  are 
significant.     In  a  majority  of  the  cases  it  is  an  inhalation  pneumonia. 

Course  and  Duration.  —  Bronchopneumonia  is  not  a  self-limited 
disease.  The  primary  cases,  which  suggest  croupous  pneumonia,  run  a 
ghort  course   and  frequently  terminate  by  crisis.     The  secondary  cases 
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are  often  prolonged  and  the  defervescence  is  by  lysis.  Fatal  cases  in  chil- 
dren often  come  to  an  end  in  from  3  to  5  days.  The  duration  of  favorable 
cases  is  from  1  to  4  or  5  weeks.  Recovery  may  still  take  place  after  an 
illness  of  8  or  10  weeks.     In  protracted  cases  tuberculosis  is  to  be  feared. 

Diagnosis.  —  Direct.  —  A  positive  diagnosis  cannot  be  made  unless 
the  signs  of  consolidation  are  present.  Circumscribed  areas  of  relative 
dulness,  usually  bilateral  with  vesiculotympanitic  resonance  interspersed, 
together  with  high-pitched,  small  mucous  and  crepitant  rales,  bronchial 
breathing,  bronchophony,  and  increased  vocal  fremitus  are  diagnostic 
in  the  primary  as  well  as  in  the  secondary  forms.  In  cases  in  which  the 
lesions  are  massed  in  a  single  lobe,  careful  physical  examination  will  almost 
always  show  a  focus  of  consolidation  upon  the  opposite  side.  The  signs 
of  consolidation  are  often  absent,  especially  early  in  the  attack.  The 
diagnosis  is  even  then  probable  if  in  bronchitis  the  temperature  rises  to 
104°  F.  (40°  C),  the  cough  becomes  short,  harassing,  and  painful,  the 
respiration  and  pulse-frequency  become  high,  cyanosis  develops,  and 
diffuse,  high-pitched  fine  rales  are  heard. 

Differential. — Croupous  Pneumonia  (see  page  124).  Acute  Miliary 
Tuberculosis  (see  page  185).  Acuie  Tuberculous  Bronchopneumonia  (see 
page  200).  Atelectasis. — The  dulness  and  rales  of  this  condition  are  modi- 
fied and  sometimes  even  disappear  upon  change  of  posture.  Fever  is  not 
an  essential  concomitant.  If  present  it  is  usually  due  to  an  associated 
bronchitis.  Meningitis. — In  infants  marked  cerebral  symptoms  sometimes 
occur,  and  the  condition  closely  simulates  meningitis.  The  differential 
diagnosis  between  tuberculous  meningitis  and  bronchopneumonia  with 
cerebral  symptoms  can  in  some  cases  only  be  made  by  time. 

Prognosis. — The  outlook  is  much  more  favorable  in  the  primary  than 
in  the  secondary  forms.  It  is  greatly  influenced  by  the  age  of  the  patient. 
Within  the  first  year  almost  every  case  dies;  until  the  fifth  year  from  30  to 
50  per  cent. ;  in  the  aged  the  prognosis  is  ominous.  Pale,  fat,  flabby  children 
do  not  bear  the  disease  well.  Aspiration  pneumonia  is  a  very  fatal  disease, 
especially  that  form  which  follows  operations  upon  the  mouth  and  throat. 

iii.  Diseases  of  the  Lungs  Characterized  by  Interstitial 

Inflammation. 

(a)  CHRONIC  INTERSTITIAL  PNEUMONIA. 

Cirrhosis  of  the  Lung. 

Definition. — Chronic  inflammation  of  the  lung  with  increase  of  the 
interstitial  tissue  and  decrease  in  the  vesicular  tissue,  with  general  indura- 
tion and  contraction.  There  are  two  forms,  the  local  or  circumscribed, 
and  the  diffuse,  involving  the  greater  part  of  one  or  both  lungs. 

1.  Local  Pulmonary  Fibrosis. — This  condition  is  very  common. 
It  occurs  as  a  secondary  process  in  inflammatory  diseases  of  the  lung,  as 
bronchitis,  croupous  pneumonia,  and  bronchopneumonia.  It  constitutes 
an  important  feature  in  the  complex  lesions  of  tuberculosis  and  the  chief 
final  local  process  in  obsolescent  or  cured  tuberculous  disease.     It  is  the 
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tei'inination  of  iJiiliiioiiaiy  ntclccliisis  proloiif^od  thr()U<;li  llie  stages  of  com- 
pression aiul  canulicatioii  until  \\w  tissue  has  IxH'onie  (jrf;anize(l  and  expan- 
sion is  no  longer  possible.  Hence  it  is  a  feature  of  the  lung  tissue  adjacent 
to  aneurisms,  tumors,  abscesses,  hydatids,  and  gummuta.  It  is  especially 
important  as  the  outcome  of  neglected  pleural  effusion,  because  by  the 
early  withdrawal  of  the  exudate  the  pressure  atelectasis  may  be  relieved 
and  subsecpient  fibroid  changes  minimized.  The  clinical  phenomena  of 
local  fibroid  changes  are  subordinate  to  those  of  the  prinuu-y  disease  which 
it  accompanies.  Retraction  of  the  supra-  or  infraclavicular  spaces,  or  cir- 
cumscribed retraction  elsewhere,  is  suggestive.  Nevertheless  the  diagnosis 
must  often  be  provisional  rather  than  positive.  The  chief  importance  of 
the  condition  arises  from  its  often  constituting  the  point  of  departure  for 
fibroid  changes  involving  the  entire  lung. 

2.  Diffuse  Pulmonary  Fibrosis. — To  a  certain  extent  the  etiological 
factors  are  the  same  as  in  the  localized  form.  Thus  the  fibroid  changes 
in  chronic  bronchitis  and  emphysema,  and  associated  with  bronchiecta- 
sis, are  usually  diffuse.  When  the  condition  follows  pressure  atelectasis 
it  may  be  diffuse  when  the  greater  part  of  a  lobe  or  lung  is  compromised. 
Other  conditions  w'hich  may  be  followed  by  chronic  interstitial  pneumonia 
are  the  irritation  of  a  foreign  body  long  retained  in  a  bronchus,  chronic 
bronchopneumonia,  in  rare  instances  unresolved  croupous  pneumonia, 
pleurisy,  the  connective-tissue  overgrowth  invading  the  lung  from  a  chronic 
fibrinous  pleural  exudate — the  pleurogenous  form  of  chronic  interstitial 
pneumonia — and  syphilis. 

Two  forms  are  recognized,  (a)  Lobar  Interstitial  Pneumonia. — The 
disease  is  unilateral.  The  entire  lung  is  usually  involved.  It  frequently 
appears  as  a  small,  dense,  airless  mass  of  tissue  lying  along  the  spine.  It 
is  densely  indurated,  showing  upon  section  a  compact,  grayish,  fibroid 
tissue  traversed  by  the  bronchi  and  blood-vessels.  In  the  pleurogenous 
form  the  lung  is  bound  to  the  wall  of  the  thorax  by  dense,  thick,  pleural 
adhesions.  When  the  process  has  been  intrapulmonary  from  the  beginning 
the  pleural  adhesions  may  be  of  only  moderate  thickness.  Bronchiectasis 
is  common  and  often  very  extensive.  In  tuberculous  cases  vomicae  and 
caseating  foci  are  present  and  the  opposite  lung  shows  evidences  of  tubercle. 
The  right  heart  is  hypertrophied,  and  atheroma  and  local  arteriosclerosis 
are  frequently  encountered.  The  heart  is  displaced  toward  the  affected 
side.  The  opposite  lung  is  emphysematous — vicarious  emphysema — and 
its  border  extends  beyond  the  median  line  toward  the  affected  side, 
(b)  Disseminated  Interstitial  Pneumonia.  —  The  condition  is  bilateral. 
There  are  circumscribed  areas  of  fibrosis  separated  by  lung  tissue  more  or 
less  emphysematous — coUaferal  vicarious  emphysema.  These  fibroid  islets 
are  deeply  situated  in  the  lung  tissue  and  more  frequently  in  the  lower 
lobes.     They  surround  bronchiectatic  dilatations. 

Symptoms. — Fever  when  present  is  due  to  an  acute  associated  process, 
or  to  tuberculosis.  There  are  cough,  dj^spnoea  upon  exertion,  and  expecto- 
ration, which  may  show  the  special  characteristics  of  the  sputum  of  bron- 
chiectasis. Hsemoptysis  is  fairly  common,  especially  in  the  tuberculous 
cases.  The  affection  is  the  very  type  of  a  chronic  disease  but  the  adapta- 
tions are  remarkable.  The  general  health  is  often  remarkably  good  when 
31 
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the  extent  and  nature  of  the  lesions  are  considered,  and  the  patients  are 
capable  of  conducting  their  affairs. 

Physical  Signs. — Inspection. — The  deformity  of  the  chest  in  well- 
developed  cases  is  conspicuous  both  in  the  unilateral  and  bilateral  types 
of  the  affection,  though  in  the  latter  retraction  is  more  or  less  modified 
by  compensatory  emphysema.  In  the  unilateral  variety  the  affected  side 
of  the  thorax  is  retracted  and  immobile.  The  ribs  approach  each  other 
so  that  the  intercostal  spaces  are  obliterated,  or  the  ribs  may  overlap.  The 
shoulder  droops  and  there  is  lateral  curvature  of  the  spine,  the  concavity 
in  the  dorsal  region  being  toward  the  affected  side.  The  respiratory 
muscles  and  those  of  the  shoulder  and  arm  are  wasted.  The  semicircum- 
ference  of  the  affected  side  is  much  diminished  and  remains  uninfluenced 
by  respiratory  effort.  The  heart  is  strongly  displaced  toward  the  affected 
side,  being  drawn  over  by  the  contracting  lung.  The  changes  in  the  cardiac 
phenomena  are  much  more  apparent  when  the  left  lung  is  involved.  Under 
these  circumstances  there  may  be  an  extensive  area  of  pulsation  in  the 
second,  third,  and  fourth  interspaces  to  the  left  of  the  sternal  border.  When 
the  right  lung  is  affected  the  cardiac  impulse  may  be  wholly  obliterated 
by  the  extending  median  border  of  the  emphysematous  left  lung.  The 
unaffected  side  is  in  strong  contrast  with  its  large  size,  wide  intercostal 
spaces,  and  free  respiratory  excursus.  Palpation. — If  the  bronchi  are 
unobstructed  the  vocal  fremitus  is  increased  over  the  affected  side.  There 
is  usually  epigastric  pulsation  transmitted  from  the  right  heart.  Cardiac 
pulsation  is  well  felt  in  the  second,  third,  and  fourth  interspaces  in  left- 
sided  fibrosis,  and  in  some  cases  there  is  a  short  diastolic  thrill  to  the  left 
of  the  pulmonary  area.  Percussion. — Dulness  is  usually  marked  and 
may  be  extreme  at  the  apex  and  base.  When  the  bronchi  are  extensively 
dilated  the  percussion  sound  has  the  tympanitic  quality.  This  may  be 
especially  marked  in  the  axillary  region.  Over  the  opposite  lung  there  is 
hyperresonance.  Upon  linear  percussion  the  anterior  border  of  the  unaf- 
fected lung  is  found  to  be  displaced  as  far  as,  or  even  beyond,  the  sternal 
border  on  the  affected  side,  and  its  lower  border  displaced  downward, 
while  the  lower  border  of  the  affected  lung  and  the  related  organ,  i.e., 
liver  or  spleen,  are  displaced  upward  and  show  no  respiratory  movement. 
Auscultation. — There  is  more  or  less  widely  extended  bronchial  respira- 
tion. At  the  apex  the  quality  may  be  cavernous  or  amphoric;  at  the  base 
feeble  and  distant.  In  some  cases  small  mucous  rales  are  heard.  There 
is  bronchophony  and,  if  bronchial  dilatation  extends  to  the  periphery  of 
the  lung,  whispering  pectoriloquy  may  be  heard.  The  pulmonary  second 
sound  is  accentuated  and  endocardial  murmurs  frequently  appear  toward 
the  close  of  the  disease  as  dilatation  and  failure  of  the  right  heart  come  on. 
Diagnosis. — In  the  disseminated  form  the  diagnosis  may  be  obscure. 
The  symptoms  and  signs  may  be  simply  those  of  bronchiectasis.  In  the 
unilateral  form  the  diagnosis  is  unattended  with  difficulty.  The  underljdng 
condition  cannot,  however,  always  be  determined.  The  resemblance  to 
fibroid  phthisis  is  often  very  close.  Signs  of  disease  in  the  opposite  lung, 
especially  at  the  apex,  fever,  haemoptysis,  and  foci  of  moist  rales  are  in 
favor  of  a  diagnosis  of  tuberculosis.  Tubercle  bacilli  in  the  sputum  are 
conclusive. 
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Prognosis.  —  The  ouLluuk  as  regards  life  is  fuvoruble;  aw  regards 
recovery  hopeless.  The  patients  live  many  years  and  often  have  no  great 
inconvenience  except  from  cough,  expecl oration,  and  dyspna-a  upcm  exer- 
tion. The  powers  of  resistance  are  diminished  and  they  readily  succumb 
to  intercurrent  disease.  Otherwise  death  is  commonly  (lu(j  to  progressive 
failure  of  the  right  heart  or  amyloid  disease. 

(1))   PNEUMONOCONIOSIS. 

Definition. — Disseminated  fibrosis  of  the  lungs  caused  by  the  habitual 

inhalation  of  a  dust-laden  atmosphere  in  various  occupations. 

Etiology.  —  Pneumonoconiosis  is  the  very  type  of  an  occupation 
disease.  Several  varieties  are  described,  according  to  the  character  of 
the  work  and  the  nature  of  the  dust  inhaled:  aidhracosis  or  coal  miners' 
disease;  siderosis,  the  form  caused  by  inhaling  metallic  dust,  especially 
iron  oxide,  and  brass  and  bronze  particles;  chalicosis,  due  to  mineral 
dusts,  as  stonecutters'  consumption  or  the  grinders'  rot  of  the  workers  in 
cutlery.  Similar  affections  occur  in  workers  in  flax  and  cotton  and  in 
grain  shovellers. 

The  condition  of  the  lungs  in  advanced  cases  of  the  disease  caused  by 
different  substances  is  practically  the  same.  The  interstitial  inflammation 
starts  from  the  peribronchial  lymph-nodes  in  which  the  dust  particles 
excite  proliferation  of  connective  tissue,  and  in  the  early  stages  of  the 
process,  especially  in  anthracosis,  is  confined  to  these  tissues.  There  is  an 
associated  chronic  bronchitis  to  which  many  of  the  symptoms  are  due. 
Bronchiectasis  is  common  and  in  a  majority  of  the  cases  the  clinical  picture 
is  that  of  a  chronic  bronchitis  with  emphysema.  In  anthracosis  there  is 
a  carbon-laden  black  spit.  In  advanced  cases  softening  occurs  in  the 
indurated  nodules,  and  small  cavities  are  formed  which  in  some  cases 
suppurate  and  discharge  a  purulent  fluid  by  way  of  the  bronchi.  Notwith- 
standing the  prevalence  of  anthracosis  among  coal  miners  tuberculous 
phthisis  is  comparatively  rare. 

Symptoms. — The  disease  does  not  show  itself  until  after  long  exposure 
to  the  dust.  There  are  the  general  signs  of  failing  health,  with  cough, 
expectoration,  often  abundant,  dyspnoea,  and  wheezing,  especiallj'  upon 
exertion.  The  mucopurulent  sputum  in  anthracosis  is  blackish.  It  is 
popularly  known  as  "black  spit."  That  of  the  other  forms  is  light  or 
grayish  in  color,  without  gross  characteristics.  In  chalicosis  glittering 
crystalloid  particles  of  silicious  material  may  be  seen.  Under  the  micro- 
scope the  dust  particles  are  seen  in  the  alveolar  epithelium.  Tuberculosis 
may  form  the  terminal  condition. 

Diagnosis. — The  direct  diagnosis  is  not  as  a  rule  difhcult.  The  anam- 
nesis, the  gradual  development  of  the  affection  after  years  of  exposure, 
the  symptoms  of  chronic  bronchitis  with  emphysema  and  bronchiectasis, 
the  mucopurulent  sputum  with  the  special  characteristics  mentioned, 
and  the  absence  of  tubercle  bacilli  are  all  of  diagnostic  importance. 

Prognosis. — The  outlook  is  favorable  if  the  condition  is  recognized 
early  and  the  patient  can  change  his  work.  Otherwise  the  cases  run  a 
progressive  though  very  chronic  course. 
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iv.  Diseases  of  the  Lungs  due  to  Suppuration  and 

Necrosis. 

(a)  PULMONARY   ABSCESS. 

Definition.  —  Localized  collections  of  pus  in  cavities  formed  by  the 
disintegration  of  lung  tissue. 

Etiology.  —  Pulmonary  abscess  is  a  secondary  process  due  to  the 
intense  action  of  various  pyogenic  organisms,  among  which  streptococci 
and  staphylococci  are  the  most  common.  It  may  occur  under  the 
following   conditions: 

L  Acute  Inflammation, — Suppuration  may  follow  croupous  pneu- 
monia. It  occurs  in  two  forms:  first,  the  purulent  infiltration  which  con- 
stitutes an  advanced  stage  of  gray  hepatization,  and  second,  the  much 
more  rare  condition  of  actual  abscess  cavity.  The  latter  are  usually  small, 
multiple,  with  shreddy  walls,  and  frequently  contain  necrotic  tissue. 
They  tend  by  fusion  to  form  larger  abscesses.  Purulent  infiltration  and 
abscess  are  sometimes  present  in  the  same  lung.  Abscess  is  more  common 
in  bronchopneumonia,  especially  the  form  known  as  aspiration  or  degluti- 
tion pneumonia.  In  the  low  fevers  and  stuporous  and  comatose  conditions, 
after  wounds  of  the  neck  and  operations  upon  the  nose,  throat,  and  mouth, 
and  suppurative  diseases  of  these  parts,  an  intense  acute  bronchitis  fre- 
quently arises,  which  by  extension  involves  the  distant  tubules  and  causes 
purulent  bronchopneumonia.  Multiple  abscesses,  mostly  minute  but 
frequently  attaining  the  size  of  an  orange,  may  result,  A  similar  condition 
may  follow  the  inflammation  caused  by  a  foreign  body  lodged  in  a  bronchus. 
Pulmonary  abscess  is  a  relatively  common  sequel  of  epidemic  influenza. 
2.  Traumatism. — Perforation  of  the  lung  from  without,  as  in  stab  or 
gunshot  wounds,  laceration  of  the  lung  by  a  fractured  rib,  and  analogous 
accidents,  may  cause  pulmonary  abscess.  3.  Perforation  from  Within. — 
Sudden  invasion  of  the  lung  by  purulent  or  otherwise  infected  substances 
from  adjacent  organs  is  a  common  cause  of  abscess.  Cancer  of  the  cesopha- 
gus,  abscess  of  the  liver,  a  suppurating  hydatid  cyst,  or  the  aspiration  of 
the  pus  in  empyema  suddenly  rupturing  into  the  lung  may  cause  abscess. 
4.  Infective  Emboli. — Metastatic  abscesses  in  the  lung  are  common 
in  septic — pya3mic— states.  The  purulent  foci  are  multiple,  mostly  sub- 
pleural,  and  at  first  wedge-shaped.  They  are  commonly  small,  but  occa- 
sionally extensive  purulent  infection  occurs.  The  related  pleura  is  inflamed 
and  covered  with  a  thick,  greenish  lymph.  Occasionally  softening  and 
perforation  are  followed  by  pneumothorax.  5.  Tuberculous  Abscesses. 
— Circumscribed  local  suppurative  processes  enter  largely  into  the  com- 
plex lesions  of  pulmonary  tuberculosis,  especially  in  the  later  course  of 
the  disease.  They  are  associated  with  caseation  and  cavity  formation, 
and  give  rise  to  important  and  significant  symptoms  and  physical  signs. 

Symptoms. — As  in  other  suppurative  processes  there  are  irregular 
chills  and  fever.  In  pneumonia  the  general  symptoms  are  aggravated, 
the  sputum  becomes  purulent,  and  the  signs  of  a  cavity  can  sometimes  be 
demonstrated.  In  pyaemia  the  local  symptoms  of  pulmonary  abscess  are 
obscured  by  the  general  symptoms  of  sepsis,  and  the  condition  is  usually 
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ovcrliuik(>(l.  Asi(l(>  fiom  the  prcscMice  of  pus  in  larf^o  aiiioimts  the  fiputum 
presents  characters  of  diagnostic  iini)ortance  (see  Part  III,  page  473). 

Physical  Signs. — The  signs  of  a  cavitj  which  empties  itself  under 
the  stress  of  viohMit  paroxysms  of  cough,  and  again  refills,  may  be  elicited 
upon  j)hysical  examination  when  the  abscess  is  of  sufficient  size  and  situ- 
ated in  the  periphery  of  the  lung.  In  snudl  abscesses  the  signs  are  often 
.vholly   inconclusive. 

Diagnosis.— Direct. — When  the  above  symptoms  and  signs  are  pre.s- 
ent.  especially  when  the  etiological  factors  essential  to  diagnosis  can  be 
established  and  purulent  sputum  containing  elastic  fibres  and  the  other 
characters  named  accompanies  the  cough,  the  diagnosis  is  positive.  In 
many  cases,  however,  it  is  at  best  provisional,,  and  not  rarely  abscess 
in  the  lungs  not  suspected  during  life  is  found  upon  the  post-mortem  table. 

Differential. — Collections  of  Pus  Perforating  into  the  Lung.  —  Accu- 
mulations that  may  break  into  the  lung  occur  in  empyema,  subphrenic 
abscess,  hepatic  abscess,  suppurating  hydatid  cyst,  in  spinal  caries,  and 
other  suppurative  processes  in  adjacent  viscera.  The  differential  diag- 
nosis rests  upon  the  presence  of  symptoms  and  signs  significant  of  such 
pathological  conditions,  and  especially  upon  the  absence  of  the  elastic 
fibres  from  the  expectorated  pus.  Bronchiectasis. — The  etiological  factors 
are  different.  Both  are  secondary  affections,  but  bronchiectasis  is  a  chronic, 
pulmonary  abscess  an  acute,  affection.  The  cough  is  more  urgent  and  less 
constant  in  bronchiectasis,  and  the  sputum  more  foul  and  does  not  as  a  rule 
contain  elastic  fibres,  which,  when  present,  are  less  abundant  than  in 
abscess.  Pulmonary  Cavities  in  Tuberculosis. — Etiological  considerations 
are  important.  The  slow  development  of  phthisical  cavities,  their  antecedent 
and  concomitant  phenomena,  the  characters  of  the  sputum,  and  the  pres- 
ence of  tubercle  bacilli  are  of  positive  diagnostic  significance.  Pulmonary 
Gangrene. — The  sputum  in  gangrene  of  the  lung  has  an  extremely  intense, 
putrid  odor  not  often  present  in  the  purulent  expectoration  of  pulmonary 
abscess,  and  contains  shreds  of  decomposing  lung  tissue,  which  can  be 
readily  detected  when  it  is  spread  out  upon  a  glass  plate.  These  shreds 
frequently  present  the  structure  of  the  pulmonary  alveoli. 

(b)  GANGRENE  OF  THE  LUNG. 

Definition. — Decomposition  of  lung  tissue  caused  by  the  action  of  the 
bacteria  of  putrefaction.     It  may  be  diffuse  or  circumscribed. 

Etiology. — Sphacelus  of  the  lung  occurs  as  an  anatomical  condition 
under  a  variety  of  circumstances.  Impaired  vitality  of  the  tissues  from 
general  or  local  causes  is  a  necessary  predisposing  factor.  The  subjects 
are  commonly  greatly  debilitated  by  long-continued  chronic  or  grave 
acute  disease.  Severe  general  disturbances  of  nutrition,  such  as  are  caused 
by  prolonged  infections  or  disease  of  the  bones,  or  arise  in  malignant 
disease  or  diabetes  mellitus,  constitute  predisposing  influences  of  impor- 
tance. Equally  important  are  bronchiectasis,  especially  that  form  of  bron- 
chiectasis which  occurs  as  the  result  of  the  pressure  of  a  tumor  or  aneurism, 
tuberculous  cavities  and  putrid  bronchitis,  since  the  putrid  contents  of 
the  cavities  or  bronchi  often  cause  secondary  gangrene  when  aspirated 
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into  the  adjacent  tissues.  Among  the  acute  diseases  in  which  gangrene 
of  the  lung  occurs  are  croupous  pneumonia,  particularly  when  it  affects 
debilitated  or  diabetic  persons;  aspiration  bronchopneumonia,  whether 
the  infectious  material  be  derived  from  the  nose  or  throat  of  the 
patient,  or  from  some  focus  of  disease  adjacent  to  the  lung,  as  cancer  of 
the  oesophagus,  abscess  of  the  liver,  or  empyema;  embolism  of  the  pul- 
monary artery,  especially  when  the  embolus  is  infected,  as  in  pyaemia  or 
necrosis  of  the  bones,  and  in  enteric  fever  thrombosis  of  one  of  the  principal 
branches  of  the  pulmonary  artery.  No  satisfactory  explanation  of  the 
occasional  occurrence  of  gangrene  under  these  circumstances,  when  it 
remains  absent  in  the  majority  of  similar  cases,  has  been  advanced. 

1.  Diffuse  Pulmonary  Gangrene. — This  form  is  very  rare.  It  has 
been  observed  after  croupous  pneumonia  and  in  the  most  intense  cases  of 
aspiration  pneumonia.  It  may  also  occur  after  the  occlusion  of  a  large  branch 
of  the  pulmonary  artery  by  an  embolus  or  thrombus.  A  large  portion  or 
the  whole  of  a  lobe  may  undergo  putrefaction  in  the  course  of  a  day  or  two. 

2.  The  Circumscribed  Form. — The  gangrenous  portions  of  lung  are 
surrounded  by  an  intensely  congested  and  cedematous  border  of  tissue. 
The  lesions  may  be  single  or  multiple.  They  are  more  commonly  situated 
in  the  lower  lobes  than  the  upper  and  in  the  peripheral  than  in  the  central 
parts  of  the  lung.  The  greenish-bl?xk  gangrenous  tissue  rapidly  softens, 
with  the  formation  of  an  irregular  cavity  with  shreddy  walls  and  an 
abundant,  horribly  offensive  fluid. 

Symptoms. — The  expectoration  is  profuse,  thin,  and  green  or  brownish 
in  color.  Its  odor  is  exceedingly  fetid,  disgusting,  and  penetrating.  In  some 
instances  it  is  mawkishly  sweet.  It  is  not  only  present  upon  the  breath  but 
also  pervades  the  atmosphere  of  the  patient's  room  (see  Part  III,  p.  457). 
The  symptoms  of  the  primary  affection  and  constitutional  debility  usually 
precede  the  characteristic  phenomena  of  gangrene  of  the  lung.  There  is 
commonly  a  moderate  fever  associated  with  rapid  pulse  and  great  general 
depression.     Hemorrhage  is  not  uncommon  and  may  prove  fatal. 

Physical  Signs. — The  signs  in  the  diffuse  form  are  those  of  infiltration, 
impaired  resonance,  with  the  tympanitic  quality,  and  vesiculobronchial 
or  bronchial  respiration.  In  the  circumscribed  form  the  signs  of  a  cavity 
predominate.  Very  often  in  limited  gangrene  the  signs  may  elude  detection. 
Severe  bronchitis  is  common. 

Diagnosis. — Direct. — The  sputum  and  the  odor  of  the  breath  are  char- 
acteristic.   The  presence  of  shreds  of  gangrenous  alveolar  tissue  is  conclusive. 

Differential. — From  putrid  bronchitis  and  bronchiectasis  gangrene 
of  the  lung  cannot  always  be  differentiated,  except  by  the  presence  of 
lung  tissue  in  the  sputum,  and  when  this  is  found  in  old  standing  cases 
it  constitutes  positive  evidence  of  secondary  gangrene. 

Prognosis. — Pulmonary  gangrene  is  almost  always  a  terminal  event. 
The  patient  sinks  rapidly  and  dies  from  exhaustion.  When  the  gangrenous 
area  can  be  localized,  and  the  condition  of  the  patient  is  favorable,  a  surgical 
operation  may  be  the  means  of  saving  life.  In  rare  cases  of  circumscribed 
gangrene  encapsulation  has  taken  place,  and  still  more  rarely  recovery 
has  occurred  after  the  expectoration  of  pieces  of  gangrenous  lung  of 
considerable  size. 
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V.  New  Growths  in  the  Lungs. 

Neoplasms  in  the  lungs  are  usually  malignant.  They  are  primary 
or  secH)iulary.     The  former  are  rare;    the  latter  comparatively  common. 

1.  I'uiMAHY  Tumors. — Carcinoma  is  the  usual  form.  Much  njore 
rare  arc  primary  sarconui  and  endothelioma.  The  growth  usually  invades 
one  lung  and  forms  a  large  mass,  which  may  ultimately  break  down  and 
give  rise  to  a  cavity.  Diffuse  cancerous  infiltration  may  simulate  tuber- 
culous bronclK){)ncumonia.  Diffuse  miliary  infiltration  has  been  described 
— carcinosis  pulmonum  miiiaris. 

2.  Secondary  New  Growths. — Every  variety  of  malignant  growth 
may  by  metastasis  invade  the  lungs.  In  comparatively  rare  instances 
the  secondary  growth  may  be  solitary,  and  chiefly  involves  the  pleura. 
Usually  they  are  multiple  and  occupy  both  lungs.  Large  tracts  of  pul- 
monary tissue  may  be  densely  invaded.  The  primary  tumor  is  usually 
mammary,  in  the  gastro-intestinal  or  genito-urinary  tract,  or  in  the  bone. 
It  may  be  epithelioma,  scirrhus,  colloid,  sarcoma,  enchondroma,  or  osteoma. 
In  melanosarcoma  the  primary  growth  may  have  its  starting-point  in  a 
pigmented  mole.  In  Hodgkin's  disease  the  growth  may  perforate  the 
sternum  and  widely  involve  the  lungs,  or  it  may  reach  the  lungs  by  way 
of  the  tracheal  and  bronchial  lymph-nodes.  In  cancerous  disease  there 
is  commonly  secondary  implication  of  the  tracheal  and  bronchial  glands, 
and  less  often  of  the  cervical  chains.  Other  superficial  glands,  includ- 
ing the  inguinal,  may  be  enlarged.  Pleurisy  is  common.  It  may  be 
cancerous  or  serofibrinous.  Frequently  both  conditions  are  present. 
Not  rarely  the  effusion  is  hemorrhagic. 

Etiology. — New  growths  in  the  lungs  occur  with  greatest  frequency 
in  middle  life,  ilales  suffer  more  commonly  from  primary  malignant 
disease  of  the  lungs  and  pleura;  women  from  the  secondary  form. 

Symptoms. — The  clinical  picture  is  not  well  defined,  especially  in  the 
primary  form.  It  sometimes  suggests  chronic  pneumonia,  sometimes  a 
mediastinal  tumor  or  thoracic  aneurism,  or  again  there  may  be  nothing 
to  suggest  an  affection  of  the  lungs.  Pain  is  usually  present  when  the 
pleura  is  affected.  It  may  be  substernal.  Cough  is  not  constant.  It  is 
frequentlj^  aggravated  in  certain  postures  and  may  be  dry  and  attended 
Mith  pain.  There  is  in  many  cases  a  jelly-like  bloody  sputum  which  is 
highly  suggestive,  though  it  may  occur  in  other  conditions.  Dyspnoea 
upon  exertion  is  a  symptom  of  large  growths  or  extensive  infiltration,  and 
may  be  paroxysmal.  Pleural  effusion,  often  found  upon  aspiration  to  be 
hemorrhagic,  may  develop.  The  lymph-nodes  of  the  axilla  or  above  the 
inner  end  of  the  clavicle  are  frequently  enlarged.  There  is  progressive 
wasting  and  cachexia,  and  toward  the  end  irregular  fever  of  remittent 
type.  Pressure  symptoms  are  common.  These  consist  of  distention  of 
the  large  veins,  with  cyanosis  of  the  face  and  one  or  both  arms,  enlarged 
and  tortuous  veins  over  the  upper  part  of  the  chest,  distressing  dyspnoea 
or  stridor  from  compression  of  the  trachea  or  large  bronchi,  brassy  cough, 
and  aphonia  from  pressure  upon  recurrent  laryngeal  nerves.  In  large 
unilateral  tumors  the  heart  is  displaced  toward  the  opposite  side  and  the 
diaphragm  depressed. 
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Physical  Signs. — The  signs  may  be  due  to  the  tumor  itself  or  to  an 
accompanying  pleural  effusion.  In  the  latter  case  the  affected  side  is 
enlarged,  the  intercostal  depressions  obliterated,  the  respiratory  move- 
ment restricted.  The  vocal  fremitus  is  diminished.  Upon  percussion  and 
auscultation  the  signs  are  modified  by  the  presence  of  fluid  and  its  amount, 
which  is  not  usually  great.  Even  when  it  is  considerable,  the  tumor  affects 
its  distribution  and  upper  lines.  There  is  dulness  which  may  be  complete 
at  the  base.  The  breath  sounds  are  feeble  and  distant.  There  may  be 
well-characterized  bronchial  breathing. 

Diagnosis. — Direct. — In  primary  cases  the  diagnosis  may  be  difficult 
or  impossible.  Important  criteria  are  strictly  unilateral  phenomena, 
irregular  character  and  distribution  of  the  physical  signs,  dark,  jelly-like, 
mucoid,  bloody  expectoration,  tendency  to  cachexia,  and  implication  of 
superficial  lymph-nodes.  If  carcinomatous  tissue  elements  are  found  in 
the  sputum  or  the  growth  perforates  the  chest  wall — very  rare  events — 
the  diagnosis  is  positive.  The  X-ray  examination  is  important.  In  a 
case  of  single  large  growth  in  the  lower  lobe  of  the  right  lung,  with 
multiple  pigmented  cutaneous  lesions,  occurring  in  a  man  aged  sixty-four, 
the  results  of  physical  examination  were  fully  confirmed.  In  the  secondary 
form  a  probable  diagnosis  may  be  made  with  some  confidence  when  the 
above  described  pulmonary  symptoms  arise  in  the  course  of  several  months 
after  the  recognition  of  a  primary  malignant  tumor,  as  of  the  breast,  womb, 
stomach,  or  bowel,  with  or  without  operation. 

Differential. — The  recognition  of  a  mediastinal  new  growth  or  an 
aneurism  of  the  aorta,  in  contradistinction  from  new  growths  in  the  lungs, 
may  involve  serious  diagnostic  difficulties. 

Prognosis. — The  course  of  malignant  growths  in  the  lungs  is  lethal, 
the  end  occurring  within  a  year  or  two,  and  not  rarely  within  a  few  months 
after  the  appearance  of  the  symptoms. 

V.  DISEASES  OF  THE  MEDIASTINUM. 

Enlarged  lymphatic  glands,  suppurative  lymphadenitis,  abscess,  inter- 
stitial emphysema,  chronic  indurative  mediastinitis,  and  new  growths  are 
to  be  considered. 

1.  Enlargement  of  the  lymphatic  glands  m  the  mediastinum  accom- 
panies inflammation  of  the  bronchi,  bronchopneumonia  and  the  specific 
infections,  croupous  pneumonia,  measles,  pertussis,  and  tuberculosis.  This 
constant  anatomical  change  does  not  commonly  attain  sufficient  dimensions 
to  cause  definite  symptoms  or  physical  signs;  exceptionally  pressure  upon 
the  trachea  may  cause  a  paroxysmal,  brassy  cough,  and  dulness  over  the 
manubrium  sterni,  in  the  upper  part  of  the  interscapular  region,  or  a  modi- 
fication of  the  sound  upon  direct  percussion  over  the  upper  dorsal  spines. 

2.  Suppurative  Lymphadenitis. — Suppuration  may  occur  in  the  tra- 
cheal or  bronchial  lymphatic  glands  as  the  result  of  ordinary  inflammation. 
More  commonly  it  is  of  tuberculous  origin.  The  symptoms  are  obscure. 
Perforation  into  a  bronchus,  the  oesophagus,  or  the  aorta  may  occur.  In 
other  cases  the  fluid  contents  of  the  glandular  abscess  are  absorbed,  lime 
salts  are  deposited,  and  the  condition  becomes  one  of  anatomical  rather 
than  clinical  interest. 
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3.  Mediastinal  Abscess. — 'I'lic  abscess  cavity  usually  occupies  the 
anterior  niediastiuuni.  The  coiulitiou  may  he  acute  or  chronic.  The 
acute  cases  are  due  to  trauiuatisni  or  occur  in  connection  with  the  acute 
febrile  infections;  the  chronic  cases  are  as  a  rule  tuberculous.  Males  are 
more  commonly  affected.  I'he  })us  shows  a  disposition  to  burrow  and 
may  find  its  way  through  an  intercostal  space,  into  the  abdomen,  may 
rupture  into  the  trachea  or  (i'soi)hagus,  or  may  perforate  the  sternum. 

Symptoms.—  Substernal  pain  is  constant.  In  the  acute  cases  it  is 
severe  and  throbbing,  and  accompanied  with  chills,  fever,  and  sweating. 
Large  abscesses  may  give  rise  to  pressure  symptoms  and  dyspnoea.  There 
may  be  resorptit)n  of  the  fluid  and  inspissation. 

Physical  Signs. — A  fluctuating  tumor  may  appear  in  the  episternal 
space  or  at  the  sternal  border.  In  the  latter  situation  it  may  suggest 
empyema  necessitatis.  Pulsating  synchronously  with  the  heart  it  may 
simulate  a  pidsating  empyema  or  an  aneurism.  From  pulsating  empyema 
it  may  be  distinguished  by  the  absence  of  the  signs  of  pleural  effusion; 
from  aneurism  by  absence  of  murmur,  of  diastolic  shock,  and  of  the  expan- 
sile character  in  the  pulsation.  Exploratory  puncture  with  a  fine  needle 
may  be  performed. 

4.  Emphysema. — The  escape  of  air  into  the  connective-tissue  spaces 
of  the  mediastinum  is  an  occasional  event  after  traumatism  or  surgical 
operations  upon  the  neck,  as  tracheotomy,  and  in  pertussis.  It  may  be 
associated  with  pneumothorax.  There  are  no  special  symptoms.  Crack- 
ling rdles  having  the  rhythm  of  the  heart  are  heard  over  the  sternal  region. 
If  the  air  finds  its  way  into  the  subcutaneous  tissue  of  the  neck  the  crepitus 
may  be  recognized  upon  kneading  the  tissues  lightly  with  the  finger-tips. 
Etiological  factors  are  important. 

5.  Indurative  Mediastinitis. — Adherent  pericardiimi  w'ith  chronic  pro- 
liferative mediastinitis  is  a  rare  condition.  The  heart  is  greatly  enlarged. 
Its  action  is  hampered  by  the  extensive  adhesions  to  the  adjacent  parts; 
its  signs  obscured  b}'  the  greatly  thickened  fibrous  tissue  of  the  mediasti- 
num. Friction  sounds  may  sometimes  be  heard  along  the  sternal  borders. 
The  nutrition  of  the  heart  muscle  ultimately  fails,  and  dyspnoea,  cyanosis, 
and  anasarca  develop. 

6.  Mediastinal  New  Growths. — The  common  varieties  are  carcinoma 
and  sarcoma.  Dermoid  C3^sts,  hydatid  cysts,  and  Ij^mphomata,  fibromata, 
lipomata,  enchondromata,  and  gummata  are  of  comparatively  infrequent 
occurrence.  The  tumor  may  have  its  origin  in  the  thymus,  the  lymph- 
glands,  or  the  pleura  or  lung.  Tumors  of  the  anterior  mediastinum  originate 
from  the  remnants  of  the  thymus  of  the  connective  tissue;  those  of  the 
middle  and  posterior  mediastinum  from  the  lymph-nodes.  Primary 
tumors  are  more  commonly  sarcoma  than  carcinoma.  Among  personal 
predisposing  influences  age  and  sex  are  important.  Mediastinal  tumor 
most  frequently  develops  in  the  fifth  decade  of  life  and  in  men. 

Symptoms. — The  important  manifestations  of  a  tumor  developing 
in  or  encroaching  upon  the  mediastinal  spaces  are  displacement  and  pres- 
sure sj'mptoms.  Tnese  symptoms  relate  to  the  heart,  great  vessels  and 
nerves,  the  trachea,  bronchi,  lungs,  and  pleurae,  and  the  oesophagus.  The 
symptoms  depend  upon  the  size  of  the  new  growth,  and  its  immediate 
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location.  A  small  tumor  may  not  be  the  occasion  of  any  derangement 
of  function.  On  the  other  hand,  as  the  growth  increases,  remarkable  adap- 
tations take  place,  and  life  may  be  maintained  despite  great  compression 
and  dislocation  of  the  heart  and  lung.  The  pressure  of  the  tumor  exerted 
upon  the  wall  of  the  heart  interferes  with  diastole  and  diminishes  the 
volume  of  blood  thrown  into  the  aorta  v/ith  the  ventricular  systole.  The 
pulse  is  therefore  small  and  frequent.  The  dislocation  of  the  organ  is 
backward  or  downward  in  tumors  of  the  anterior  mediastinum,  with  dis- 
placement of  the  apex  beat  to  the  left.  The  Hver  or  spleen  is  also  dis- 
placed downward  by  large  mediastinal  tumors.  There  may  be  cardiac 
dyspnoea  from  pressure.  The  presence  of  the  tumor  interferes  with  respira- 
tion and  produces  of  itself  a  slight  degree  of  cyanosis,  which  is  increased 
by  pressure  upon  large  venous  trunks.  When  the  intrathoracic  portion 
of  the  inferior  vena  cava  is  affected,  venous  distention  and  oedema  of  the 
abdomen  and  lower  extremities  result;  when  the  superior  vena  cava  is 
compromised,  swelling  and  oedema  in  the  face  and  both  upper  extremities 
may  occur,  together  with  signs  of  interference  with  the  cerebral  circula- 
tion, such  as  headache,  vertigo,  and  ringing  in  the  ears.  A  collateral  venous 
circulation  may  be  estabhshed  in  either  case  with  great  distention  of  the 
superficial  veins  of  the  abdomen  or  thorax.  Pressure  upon  and  obstruction 
of  the  right  or  left  innominate  vein  is  more  common.  This  hinderance  to 
the  return  of  the  venous  blood  manifests  itself  by  oedema  of  the  face  and 
arm  of  the  corresponding  side,  and  enlargement  of  the  superficial  veins  of 
the  thorax.  The  arterial  trunks  yield  less  readily  to  the  presence  of  the 
tumor  than  the  veins.  When  the  pressure  becomes  so  great  as  to  interfere 
with  the  lumen  of  the  subclavian  or  innominate,  the  pulse  upon  the  affected 
side  is  enfeebled.  Pressure  upon  the  recurrent  laryngeal  nerves  causes 
dyspnoea,  aphonia,  and  the  severe,  brassy,  paroxysmal  cough  often  present. 
The  laryngoscope  should  be  used.  Pressure  upon  the  phrenic  may  cause 
Mccough  and  shallow  respiration;  upon  the  vagus  asthmatic  attacks  and 
dysphagia  in  the  absence  of  direct  pressure  upon  the  oesophagus,  and 
bradycardia  or  tachycardia.  Implication  of  the  sympathetic  may  cause 
dilatation  or  contraction  of  the  pupil  upon  the  affected  side — inequality 
of  the  pupils.  Dyspnoea  is  an  early  and  constant  symptom.  It  is  due  to 
various  factors,  as  pressure  upon  the  heart,  the  recurrent  laryngeal  nerves, 
the  trachea,  the  lungs  themselves,  or  the  presence  of  a  pleural  effusion.  It 
is  often  sHght  when  the  patient  is  quiet,  but  severe  and  distressing  upon 
exertion.  The  mechanical  compression  of  considerable  portions  of  a  lung 
manifests  itself  in  dyspnoea  of  inspiratory  type  with  slow  and  deep  respira- 
tory movements.  In  extreme  conditions  of  pressure  there  is  orthopnoea. 
When  the  pressure  is  unilateral  there  may  be  inspiratory  depression  of 
the  intercostal  spaces.  Areas  of  fibrinous  pleurisy  are  attended  with  local 
pains  and  friction  sounds.  Compression  of  the  oesophagus  renders  the 
act  of  swallowing  difficult  or  in  extreme  cases  impossible. 

Physical  Signs.  —  Inspection.  —  Orthopnoea,  oedema,  and  cyanosis  of 
the  face,  arm,  and  upper  part  of  the  chest,  and  varicose  enlargement  of  the 
superficial  mammary  and  epigastric  veins  are  often  seen.  But  in  many 
cases  these  signs  are  absent.  In  old  cases  there  may  be  clubbing  of  the 
finger-tips  and  incurvation  of  the  nails.     There  may  be  bulging  of  the 
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stcrmiiii.  The  now  growth  may  even  erode  tlu;  hone;  or  perforate  tlie  chest 
wall  at  the  sternal  l)or(l(M'.  The  impulse!  of  tiu;  heai't  may  he  displaced  to 
the  left  and  downwanl.  Respiratory  derangements  are  conspiciujus.  In 
some  cases  inspiratory  retraction  of  the  soft  parts  of  one  side  denotes 
unihiteral  com[)ression  of  a  main  bronchus  or  the  large  part  of  the  lung. 
Diminished  respiratory  excursus  upon  one  side  may  be  a  sign  of  pleural 
effusion.  Palpation. — N'ocal  fremitus  is  absent  over  the  tumor  and  over 
pleural  effusions.  If  the  tumor  pulsates  it  lacks  the  forcible,  expansile 
impulse  of  an  aneurism.  Percussion. — Dulness  of  a  high  grade  and  in- 
creased resistance  are  present  over  the  tumor.  The  borders  of  the  area 
of  dulness  are  irregular,  and  tlo  not  correspond  to  the  outline  of  tlie  heart 
or  of  the  margin  of  an  infiltrated  lung.  The  dull  area  is  continuous  with 
the  dulness  of  a  pleural  effusion  when  the  latter  is  present  and  its  persist- 
ence after  the  withdrawal  of  the  fluid  is  of  diagnostic  significance.  Auscul- 
tatioti. — The  respiratory  murmur  retains  its  vesicular  quality,  in  the  main, 
but  is  enfeebled.  At  the  borders  of  the  tumor  it  may,  owing  to  pressure 
atelectasis,  have  the  bronchial  quality.  Stridor  is  the  sign  of  compression 
of  the  trachea  or  a  main  bronchus. 

Diagnosis. — Direct. — An  area  of  dulness  m  the  sternal  region,  with 
irregular  and  advancing  borders,  bulging  of  the  breast-bone,  dyspna?a  of 
inspiratory  type,  absence  of  respiratory  murmur,  displacement  of  the  heart 
and  of  the  liver  or  spleen,  signs  of  obstruction  of  the  venous  circulation, 
of  pressure  upon  the  vagi,  the  sympathetic,  the  phrenic,  and  the  recurrent 
laryngeal  nerves,  the  trachea,  bronchi,  or  the  lung  itself,  and  dysphagia 
constitute  a  symptom-complex  upon  which  the  diagnosis  of  mediastinal 
tumor  may  be  confidently  made.  The  association  of  a  number  of  them 
justifies  a  provisional  diagnosis.  When,  however,  to  several  of  these  signs 
are  added  the  presence  of  enlarged  superficial  lymph-nodes  and  the  visible 
and  palpable  evidences  of  a  tumor  perforating  the  sternum  or  the  chest 
wall  at  the  borders  of  the  sternum,  or  advancing  into  the  episternal  notch, 
the  diagnosis  becomes  positive. 

DiFFEREXTiAL. — Obscuro  pressure  symptoms  may  arise  in  consequence 
of  the  presence  of  a  small  mediastinal  tumor,  tuberculous  tracheal  or  bron- 
chial glands,  gummata  or  syphilitic  cicatrices,  or  a  small  aneurism.  The 
differential  diagnosis  of  these  conditions  cannot  be  made  nor  can  a  positive 
diagnosis  of  mediastinal  tumor  be  reached  until  abnormal  dulness  associated 
with  distinct  evidences  of  intrathoracic  pressure  appear.  With  reference  to 
the  differential  diagnosis,  pericardial  and  pleural  effusions,  malignant 
disease  of  the  pleura,  and  aneurism  of  the  aorta  demand  special  considera- 
tion. Pericardial  Effusion. — Fluid  pericardial  and  pleural  exudates  pro- 
gressively displace  the  organs  contained  in  the  mediastinum;  mediastinal 
new  growths  compress  them.  A  flat  percussion  sound  is  the  sign  of  both 
conditions;  but  the  area  of  flatness  in  uncomplicated  effusion  into  the 
serous  sacs  has  definite  and  regular  outlines,  whereas  in  mediastinal  tumor 
its  borders  are  irregular  and  anomalous.  In  pericardial  effusion  the  apex 
beat  may  be  faintly  palpable  within  the  dull  area  and  more  distinct  when 
the  patient  bends  forward".  In  this  attitude  the  dulness  is  also  slightly 
increased  in  its  transverse  diameter.  In  mediastinal  tumor,  on  the  other 
hand,  the  cardiac  impulse  is  at  the  left  border  of  the  dull  area,  which  is 


492  MEDICAL  DIAGNOSIS. 

not  affected  by  change  of  posture.  In  cases  in  which  the  tumor  extends 
between  the  apex  of  the  heart  and  the  wall  of  the  chest  no  impulse  can  be 
detected.  Pleural  Effusion. — This  condition  is  frequently  associated  with 
mediastinal  tumor.  Under  these  circumstances  the  physical  signs  are 
anomalous.  The  persistence  of  dulness  of  irregular  outline  and  compres- 
sion symptoms  after  the  withdrawal  of  the  fluid  are  significant.  Dyspnoea 
upon  exertion,  and  dislocation  of  adjacent  organs,  unilateral  prominence 
of  the  chest  wall  with  diminished  respiratory  excursus  upon  the  same 
side,  point  to  pleural  effusion.  In  tumor  the  vocal  fremitus  is  more  com- 
monly preserved,  signs  of  pressure  upon  the  recurrent  are  more  frequent 
and  more  marked,  and  dysphagia  is  often  present.  An  exploratory  punc- 
ture will  at  once  clear  up  any  uncertainty.  Malignant  Disease  of  the  Pleura. 
— More  obscure  is  the  differential  diagnosis  when  this  condition  is  pres- 
ent, especially  if  the  new  growth  takes  origin  from  the  costal  pleura  and 
has  attained  considerable  size.  These  tumors  cause  local  bulging  of  the 
chest  wall,  dulness  of  irregular  outline,  effusion  into  the  pleural  sac,  and 
compression  of  the  lung,  large  venous  trunks,  and  the  oesophagus,  and  they 
may  invade  the  mediastinal  spaces. .  In  the  latter  case  they  constitute  a 
variety  of  mediastinal  tumors.  Aneurism  of  the  Thoracic  Aorta. — The 
differential  diagnosis  between  mediastinal  tumor  and  aneurism  may  be 
very  difficult,  especially  in  areas  in  which  the  outline  of  the  aneurism  is 
irregular  and  the  sac  more  or  less  occupied  by  firm  clot.  The  symptoms 
of  both  are  due  to  pressure,  and  the  effects  of  pressure  are  practically  the 
same,  whether  it  be  exerted  by  a  solid  tumor  or  one  distended  with  blood. 
The  following  data  are  in  favor  of  mediastinal  tumor:  marked  cyanosis, 
venous  engorgement,  and  the  enlarged  superficial  veins  of  collateral  circu- 
lation; right-sided  oedema  of  the  face  and  arm;  absence  of  diastolic  shock; 
absence  of  tracheal  tugging;  relatively  short  duration;  if  pulsation  be 
present,  it  is  limited  in  extent,  especially  in  large  tumors,  and  not  expan- 
sile in  character;  if  murmurs  be  present,  they  are  usually  systolic  only; 
enlargement  of  the  lymph-nodes  and  a  firm  nodular,  rather  than  an 
elastic,  mass  palpable  at  the  sternal  notch.  The  following  render  the 
diagnosis  of  aneurism  probable;  absence  of  oedema  and  cyanosis,  and  the 
absence  of  enlarged  superficial  veins  upon  the  thorax  and  abdomen;  the 
presence  of  diastolic  shock  and  tracheal  tugging;  prolonged  duration; 
expansile,  heaving,  and  forcible  pulsation,  either  in  areas  in  which  the 
tumor  lies  in  relation  with  the  chest  wall  or  has  perforated  the  sternum; 
double  murmurs,  inequality  of  the  radial  pulses,  and  severe  boring  pain, 
radiating  to  the  back,  arms,  and  neck.  Loud  murmurs  heard  over  a  con- 
siderable area  are  common  in  aneurism,  but  murmurs  may  be  wholly 
absent,  whereas  in  mediastinal  tumor  murmurs  are  only  occasionally  heard. 

Examination  by  the  X-rays  jdelds  conclusive  results  when  the  shadow 
shows  in  any  part  the  rounded  expansile  pulsation  of  an  aneurismal  sac. 
Rest  in  bed,  a  limited  diet,  the  restriction  of  fluid,  and  the  administration 
of  potassium  iodide  may  be  followed  by  relief  of  pain  in  aneurism. 

Diagnosis  of  the  Location  of  Mediastinal  Tumors. — Developing  in  the 
anterior  mediastinum,  new  growths  push  forward  and  sometimes  erode  the 
sternum.  They  may  frequently  be  felt  in  the  suprasternal  notch.  The 
symptoms    indicate    compression   of    venous    trunks.     Dyspnoea  is   often 
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urgent,  ami  the  lyiupluitif  j^hiiuls  of  the  neck  are  often  enlarged.  W'lien  the 
iiiowth  occupies  the  niidille  anil  posterior  mediastinum  the  physical  signs 
may  be  ohscvuv.  Pressure  is  especially  exerteil  upon  the  o'sophagus  and 
the  recurrent  laryngeal  nerves.  l)ysj)hagia,  urgent  dyspna-a,  and  a  brassy, 
laryngeal  cough  occur.  In  tumors  springing  from  the  pleura  or  lung 
symptom.^  of  pressure  upon  the  blood-vessels,  nerves,  and  gullet  are  less 
marked;  signs  indicating  compression  of  the  lung  itself  more  prominent. 
A  complicating  pleiu'al  effusion  is  common.  There  is  a  tendency  to  rapid 
eiuaciatitui  and  cacliexia. 

Diagnosis  of  the  Character  of  Mediastinal  Tumors. — The  most  com- 
mon forms  are  carcinoma  and  sarcoma,  the  former  developing  as  a 
rule  later  in  life  than  the  latter,  but  there  are  many  exceptions  to  this 
statement.  Rapidity  of  growth,  metastatic  tumors,  glandular  enlargement, 
loss  of  weight,  anaemia,  cachexia,  subnormal  temperature,  and  cutaneous 
pigmentation  point  to  carcinoma.  In  sarcoma  the  weight  and  the  appear- 
ance of  fair  nutrition  may  be  long  maintained. 

Prognosis. — Acute  enlargement  of  the  tracheal  and  bronchial  lymphatic 
glands  usually  subsides  with  the  pulmonary  disease  of  which  it  is  a  feature. 
Suppurating  glands  may  rupture  into  contiguous  structures  or  undergo 
retrogressive  changes,  with  resorption  of  the  fluid  and  deposition  of  lime 
salts.  Tul^crculous  glands  remain  enlarged,  with  the  tendency  to  caseation 
and  softening.  Abscess  is  a  serious  afTection,  but  a  fair  proportion  of  the 
cases  are  amenable  to  surgical  treatment.  Chronic  proliferative  medias- 
tinitis  is  a  progressive  disease  tending  to  destroy  life  by  impairing  the 
function  of  the  heart.  The  conditions  under  which  mediastinal  emphysema 
occur  are  usually  of  grave  prognostic  import.  Finally,  mediastinal  tumors 
are  in  a  large  proportion  of  the  cases  malignant  and  without  hope. 

VI.  DISEASES  OF  THE  PLEURA, 
i.  Pleurisy. 

Definition. — Inflammation  of  the  pleura.  The  cases  may  be  grouped 
according  to  various  principles  of  classification.  Etiologically  primary 
and  secondary  forms  may  be  recognized,  but  this  distinction  cannot  always 
be  made  at  the  bedside;  clinically  the  disease  may  run  an  acute  or  chronic 
course,  but  forms  characterized  by  similar  features  differ  greatly  in  intensity 
and  duration.  The  anatomical  division  into  dry  or  plastic  pleurisy  and 
pleurisy  with  effusion  is  most  convenient  for  descriptive  purposes. 

(a)  Fibrinous  or  Plastic  Pleurisy. 

Pleuritis  Sicca. 

Acute  Dry  Pleurisy. — The  pleural  membrane  is  the  seat  of  a  fibrinous 
exudate  of  varying  thickness,  arranged  in  a  single  layer  or  in  superimposed 
strata.  This  form  of  pleurisy  apparently  occurs  in  some  instances  as  a 
primary  disease  afier  exposure  to  cold  or  contusion  of  the  chest.  It  is 
far  more  frequent  as  a  secondary  affection  in  acute  and  chronic  diseases  of 
the  lung  when  the  lesions  extend  to  the  pleura.     It  is  an  almost  constant 
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accompaniment  of  croupous  pneumonia  and  very  common  in  broncho- 
pneumonia. Pulmonary  infarct,  abscess,  gangrene,  and  malignant  disease 
cause  inflammation  of  the  pleura  when  they  extend  to  the  periphery  of 
the  lung.  Dry  pleurisy  is  a  constant  accompaniment  of  chronic  pulmonary 
tuberculosis,  alike  when  the  primary  infection  involves  the  lung  or  the 
pleura  itself. 

Symptoms. — The  subjective  symptoms  of  pleural  irritation  are  pres- 
ent, namely,  the  pain  known  as  stitch  in  the  side,  and  dry  cough.  Fever 
of  moderate  intensity  is  usually  also  present.  The  pain  is  usually 
referred  to  the  region  of  the  nipple  or  the  axilla.  In  diaphragmatic 
pleurisy  the  pain  is  often  referred  to  the  abdomen,  especially  in  children. 
It  is  increased  upon  deep  breathing.  The  respiratory  movement  is  there- 
fore consciously  or  unconsciously  somewhat  restricted,  and  the  patient 
presses  his  hand  upon  the  affected  side  when  he  coughs.  Cough  is 
sometimes  absent. 

Physical  Signs. — Inspection. — The  respiratory  movement  is  somewhat 
limited  upon  the  affected  side.  Palpation. — A  distinct  friction  fremitus 
may  very  often  be  felt.  This  sign  is  due  to  roughening  of  the  opposed 
pleural  surfaces.  Percussion. — There  is  no  change  in  the  sound,  but  upon 
linear  percussion  a  limited  inspiratory  descent  of  the  lower  border  of  the 
Jung  upon  the  affected  side  may  be  made  out.  Auscultation.— A  pleural 
friction  rub,  the  almost  constant  and  always  distinct  sign  of  dry  pleurisy, 
is  heard.  When  the  jDlastic  exudate  affects  the  pleura  in  the  neighborhood 
of  the  heart  the  friction  sounds  occur,  not  only  synchronous!}^  with  the 
respiratory  movements,  but  also  with  the  cardiac  revolution — pleurovcri- 
cardial  friction.  In  miliary  tuberculosis  involving  the  pleura  a  fine,  widely 
diffused  friction  sound  may  be  heard. 

Diagnosis.  —  Direct.  —  The  friction  sound  is  of  positive  diagnostic 
significance.  When  it  is  not  heard  the  diagnosis  of  fibrinous  pleurisy  can- 
not be  affirmed.  Pain  in  the  side,  increased  upon  cough  and  deep  breath- 
ing, occurs  in  other  conditions.  Even  when  the  friction  sound  is  present, 
we  cannot  in  every  case  be  sure  that  the  pleurisy  of  which  it  is  the  sign  is 
not  associated  with  pneumonia,  or  the  forerunner  of  pleural  effusion.  Time 
is  therefore  in  certain  cases  essential  to  the  diagnosis. 

Differential. — Pleurodynia. — Myalgia  of  the  intercostal  muscles  of 
one  side,  intensified  by  cough  and  deep  breathing,  and  by  pressure 
often  over  a  circumscribed  area,  may  be  mistaken  for  dry  pleurisy. 
It  is  more  common  upon  the  left  side.  The  absence  of  friction  sounds 
and  the  constitutional  condition  under  which  myalgias  arise  render  the 
differential  diagnosis  an  easy  matter.  Intercostal  Neuralgia. — The  pain 
is  limited  to  the  course  of  nerve-trunks  and  is  paroxysmal.  There  are 
tender  points.  The  disease  is  common  in  neurotic  and  hysterical  women. 
It  is  a  chronic  'affection.  Friction  sounds  do  not  occur.  Neuritis  of  Inter- 
costal Nerves. — Whether  associated  with  herpes  zoster,  spinal  caries,  or 
disease  of  the  cord,  or  due  to  the  pressure  of  a  tumor  or  aneurism,  this 
painful  affection  of  the  chest  is  sometimes  mistaken  for  pleurisy.  The 
one  essential  diagnostic  point  is  the  presence  or  absence  of  friction  sounds. 
Causal  factors  are  important,  and  the  distribution  of  the  pain  along 
nerve-trunks  with  points  douloureux  is  significant. 
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Prognosis. ^ — The  outlook  i.s  mostly  favorable.  In  the  i)riniary  form, 
lifter  a  few  days  adhesions  take  jjlace,  the  friction  niurnjur  disappears, 
a-nd  the  pain  ceases.    The  secondary  forms  often  run  the  same  course. 

Chronic  Dry  Pleurisy. — There  are  three  form.s:  primitive  dry  pleurisy, 
that  form  which  follows  the  resorption  or  withdrawal  of  pleural  effusion.s, 
anil  tuberculous  dry  pleurisy. 

1.  PiuMiTivE  Dry  Pleurisy. — This  variety  may  develop  insidiously 
without  marked  symptoms,  and  be  first  recognized  by  the  accidental  dis- 
covery of  the  friction  fremitus,  or  it  may,  as  is  commonly  the  case,  be  the 
outcome  of  the  acute  disease.  Limited  or  general  pleural  adhesions  take 
place.  The  resj)iratory  function  is  but  little  affected.  With  general  bilat- 
eral adhesions  the  respiratory  play  of  the  chest  is  restricted.  Percussion 
is  normal.  The  excursus  of  the  lower  border  of  re.sonance  is  dimin- 
ished and  the  lessened  movements  of  the  diaphragm  are  confirmed  by 
Litten's  sign.  This  form  of  pleurisy  may  result  in  remarkable  thickening 
and  connective-tissue  proliferation  within  the  lung,  with  contraction  and 
induration — pulmonary  cirrhosis. 

2.  Adhesive  Pleurisy  Following  the  Removal  of  Exudates. — 
Upon  resorption  of  an  effusion,  or  its  removal  by  aspiration  or  otherwise, 
the  pleural  surfaces  unite  and  the  fibrinous  material  becomes  organized. 
This  process  is  most  marked  at  the  base  of  the  chest  and  gives  rise  to  a 
characteristic  deformity,  in  which  there  is  flattening,  with  narrowing  of 
the  intercostal  spaces  and  overlapping  of  the  ribs,  deficient  expansion, 
enfeebled  respiratory  murmur,  and  dulness.  The  pathological  change  is 
largely  due  to  prolonged  pressure  atelectasis,  a  fact  of  great  importance 
as  bearing  upon  the  prompt  removal  of  pleural  effusions.  The  condition 
follows  serofibrinous  pleurisy,  empyema,  and  traumatism  of  the  chest, 
especially  gunshot  and  stab  wounds.  It  is  of  every  grade,  from  the  slight 
retraction  of  the  chest  wall  following  a  rapidly  removed  serofibrinous 
effusion,  reheved  by  respiratory  gymnastics,  particularly  in  young  persons, 
to  the  gross  and  disfiguring  deformity  which  is  seen  after  neglected  effusions 
of  all  kinds,  especially  old  empyemata,  and  is  associated  w-ith  a  permanently 
compressed,  airless,  fibroid  and  bronchiectatic  lung. 

3.  Tuberculous  Dry  Pleurisy.  —  The  course  of  tuberculous  dry 
pleurisy  is  from  the  onset  essentially  chronic  and  characterized  by  great 
thickening,  together  with  implication  of  the  connective-tissue  framework 
of  the  Inng.  It  may  involve  both  sides  and  usually  begins  at  an  apex. 
Proliferating  pericarditis  or  peritonitis  may  be  also  present. 

Flushing  or  sweating  of  one  cheek  and  dilatation  of  a  pupil  may 
occur  when  the  pleural  thickening  implicates  the  upper  thoracic  ganglion. 

The  differential  diagnosis  between  a  circumscribed  pleural  effusion 
and  great  pleural  thickening  is  in  many  cases  extremely  difficult,  a  fact 
not  surprising  in  view  of  the  physical  condition  and  the  occasional  pres- 
ence of  small  collections  of  residual  fluid  in  the  thickened  pleura.  Dulness, 
even  flatness,  feeble  respiratory  sounds,  diminished  vocal  resonance,  and 
absent  vocal  fremitus  occur  in  both  conditions.  The  use  of  the  aspirator 
will  usually  at  once  determine  the  diagnosis. 
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(b)  Pleurisy  with  Effusion. 

Pleuritis  Exudativa. 

Definition. — Inflammation   of   the   pleura   in  which   fluid   exudate  is 

associated  with  the  fibrin. 

Pleural  inflammation  is  due  to  microbic  infection.  The  organisms 
present  in  the  exudate  are,  with  greatest  frequency,  the  tubercle  bacillus, 
the  pneumococcus,  and  the  streptococcus;  far  less  commonly  the  staphy- 
lococcus, Bacterium  coli  commune,  Friedlander's  bacillus,  the  bacillus  of 
Eberth,  and  the  Klebs-Loffler  bacillus.  jMixed  infections  occur.  Accord- 
ing to  the  character  of  the  effusion  the  following  forms  are  recognized: 
serofibrinous,  purulent,  hemorrhagic,  and  chyliform. 

SEROFIBRINOUS  PLEURISY. 

This  term  is  not  used  to  designate  those  cases  in  which  small  quanti- 
ties of  serum  are  entangled  in  the  meshes  of  a  loose  plastic  exudate,  but 
to  describe  considerable  collections  of  fluid  which,  unless  prevented  by 
adhesions,  accumulate  under  the  influence  of  gravity  in  the  dependent 
parts  of  the  pleural  sac. 

Etiology. — Predisposing  Influences. — The  cases  may  be  divided 
into  idiopathic  and  secondary.  Idiopathic  or  primary  pleurisy  often 
quickly  follows  a  wetting  or  chill  in  an  apparently  healthy  person.  The 
majority  of  the  cases  are,  however,  tuberculous.  Serofibrinous  pleurisy 
may  follow  injury  to  the  chest.  With  reference  to  personal  predisposition, 
hospital  statistics  show  a  greater  liability  on  the  part  of  males — 5  to  1 — 
and  in  middle  life,  especially  between  40  and  50.  The  disease  occurs, 
however,  at  all  ages.  Secondary  pleurisy  occurs  not  only  in  connection 
with  tuberculous  disease  of  the  lung,  or  tuberculous  lesions  in  distant 
parts  of  the  body,  but  also  in  croupous  pneumonia  and  bronchopneumonia, 
malignant  disease  of  the  pleura  or  lung,  pericarditis,  rheumatic  fever, 
enteric  fever,  diseases  of  the  liver,  and  chronic  nephritis. 

Exciting  Causes.  —  Exposure  to  cold  and  damp  and  traumatism 
lower  local  tissue  resistance  to  pathogenic  micro-organisms. 

Morbid  Anatomy.  —  The  serous  and  fibrinous  exudates  are  present 
in  varying  proportions.  Fibrin  may  be  scanty,  or  form  thick,  shaggy 
layers  upon  the  pulmonary  and  costal  pleurae  and  curd-like  masses  or 
flocculi  which  float  in  the  serum  and  collect  in  the  most  dependent  part 
of  the  pleural  sac.  The  fluid  is  clear  or  slightly  turbid,  according  to  the 
relative  abundance  of  cells  and  fibrin  masses  which  it  contains.  It  is 
of  a  pale  citron  or  lemon  color,  but  may  be  darker.  It  coagulates  ou  boil- 
ing, but  sometimes  on  standing  undergoes  spontaneous  coagulation.  Chemi- 
cally it  resembles  blood-serum.  It  may  show  the  presence  of  cholesterin, 
uric  acid,  or  sugar.  Microscopically  there  are  seen  leucocytes,  endothelial 
cells,  fibrin  shreds,  and  erythrocytes.  The  fluid,  according  to  its  volume, 
exerts  pressure  upon  the  lungs  and  adjacent  organs.  In  small  effusions 
the  lower  lobe  is  compressed  and  partially  atelectic;  in  large  effusions  the 
entire  lung  may  be  reduced  to  a  flat,  airless,  carnified  mass  lying  against 
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the  spine.  In  hvrgo  elTusions  (he  iiicdiaslinuiii  and  heart  are  displaced 
toward  the  opposite  side,  the  diaphrat^m  is  dc[H'es.se(.l,  and  with  it  the 
liver  ov  spleen,  as  the  case  nia\'  he. 

Symptoms. — Serofibrinous  pleuiisy  may  l)ef:;in  insidiously  or  with 
acute  symptoms.  The  former  mode  of  onset  is  more  common  in  children 
and  aged  persons  aiul  in  the  secondary  forms  which  develop  in  acute  or 
chronic  disease.  The  chief  symptoms  are  shortness  of  breath  on  exertion 
and  rapid  anaemia.  The  latter  may  be  preceded  by  prodromes,  or  a  chill 
with  fever  and  pleural  pain  may  suddenly  occur.  If  relatively  mild  these 
symptoms  suggest  acute  plastic  pleurisy;  if  severe,  croupous  pneumonia. 
The  pain  is  severe,  lancinating,  ami  aggravated  by  deep  breathing.  It  is 
referred  to  the  nipple  or  axillary  region;  sometimes,  probably  when  the 
diaphragmatic  pleura  is  involved,  to  the  umbilical  region  or  the  hypo- 
chondriac region  of  the  affected  side,  suggesting  gastralgia,  gastric  ulcer, 
or  an  acute  inflammatory  infradiaphragniatic  inflammation,  as  cholecys- 
titis or  appendicitis.  In  rare  cases  the  pain  is  located  in  the  lumbar  region. 
The  temperature  rises  gradually  rather  than  rapidly  and  attains  an  aver- 
age of  102°-103°  F.  (39°-39.5°  C).  The  fever  is  atypical  and  irregular 
and  of  varying  duration.  Surface  observations  show  in  the  early  course 
of  the  disease  a  slightly  higher  elevation  upon  the  affected  side.  Cough 
as  a  rule  is  present.  It  is  accompanied  by  scanty,  mucous  expectoration. 
When  this  contains  blood,  a  larval  pneumonia  is  to  be  suspected.  Dyspnoea 
is  at  first  due  to  the  fever  and  pain;  later  to  circumscription  of  the  respiratory 
surface  in  consequence  of  the  compression  of  the  lung.  The  more  rapidly 
the  fluid  accumulates  the  more  urgent  the  shortness  of  breath.  A  large 
effusion  if  slowly  formed  may  cause  little  or  no  dyspnoea  so  long  as  the 
patient  lies  quietly  in  bed.  A  moderate  leucocytosis — 12,000  to  15,000 — 
is  present  during  the  febrile  period.  In  a  small  proportion  of  the  cases  the 
leucocytes  are  below  normal. 

Physical  Signs. — Inspection. — The  patient  prefers  to  lie  upon  his 
back  slightly  propped  up  on  pillows  or  upon  the  affected  side.  In  large 
effusions  the  contour  of  the  affected  side  appears  to  be  abnormally  full, 
and  the  chest  may  show  upon  measurement,  due  allowance  being  made 
for  the  normal  disparity,  an  increase  of  2  or  3  cm.  in  the  semicircumference. 
The  intercostal  furrows  are  absent.  The  immobility  of  the  affected  side 
is  often  in  striking  contrast  to  the  movement  of  the  sound  side,  which  is 
exaggerated  by  vicarious  function.  In  right-sided  effusion  the  apex  of 
the  heart  ma}^  be  displaced  to  the  fourth  interspace  bej'ond  the  mammillary 
line,  or  even  as  far  as  the  left  anterior  axillary  line;  in  left  effusions  the 
apex  may  lie  behind  the  sternum  and  no  impulse  be  seen;  or  there  may 
be  a  visil?le  impulse  in  the  third  or  fourth  interspaces  as  far  to  the  right 
as  the  nipple  line.  Palpation. — The  signs  obtained  upon  inspection  are 
confirmed  by  the  sense  of  touch.  The  vocal  fremitus  is  diminished  or 
absent.  In  children  the  fremitus  attendant  upon  crying  is  sometimes 
transmitted  along  the  chest  wall  to  the  affected  side.  It  may  be  present 
in  circumscribed  areas  over  large  effusions  when  there  are  localized  old 
pleural  adhesions.  Fluctuation  is  not  a  sign  of  simple  serofibrinous 
pleurisy,  and  oedema  of  the  chest  wall  scarcely  ever  occurs.  Mensura- 
tion.— The  difference  in  the  contour  between  the  sides  as  determined  bv 
32 
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the  cyrtometer  is  very  striking.  There  is  an  increase  in  the  anteroposterior 
diameter,  together  with  an  increase  in  the  semicircumference.  The 
difference  in  respiratory  expansion  may  be  accurately  measured  by  the 
saddle-tape.  Percussion. — The  percussion  sound  over  the  effusion  is 
flat,  and  the  percussing  finger  perceives  an  absence  of  elasticity  which  is 
very  suggestive.  Above  the  level  of  the  fluid,  Skodaic  resonance — the  sign 
of  relaxation  of  vital  intrapulmonary  tension — may  be  elicited  in  front 
and  to  a  less  degree  behind.  The  upper  line  of  flatness  is  not  horizontal, 
but  rises  in  a  curve  resembling  the  italic  letter  S,  starting  at  its  lowest 
point  from  the  spine  and  rising  to  the  axilla,  from  which  it  descends  obliquely 
in  a  straight  line  to  the  sternum.  This  line,  known  as  "Ellis's  line  of  flat- 
ness," has  been  established  by  abundant  clinical  and  experimental  studies. 
It  is  much  modified  when  the  patient  has  been  confined  to  bed  during  the 
accumulation  of  the  fluid,  when  there  are  lesions  in  the  lung  which  modify 
its  shape  and  consistence,  and  when  the  compression  of  the  lung  is  inter- 


FlG.  320a. — Ellis's  curve;  moderate  pleural 
effusion;  patient  in  upright  posture. 


Fig    320b. — Anterior  line  of  flatness. 


fered  with  by  pleural  adhesions.  It  is  effaced,  when  the  fluid  rises  above 
the  third  rib.  The  flat  percussion  sound  on  the  right  side  is  continuous 
with  that  of  the  liver,  from  which  it  cannot  be  discriminated;  on  the  left 
in  the  mammillary  line  it  extends  to  Traube's  semilunar  space,  the  convex 
upper  border  of  which  becomes  gradually  flattened  as  the  fluid  increases. 
The  rising  and  falling  of  the  upper  line  of  dulness,  as  the  effusion  increases 
or  undergoes  resorption,  may  be  demonstrated  bj'  careful,  light  percussion 
and  markings  upon  the  skin  at  intervals  of  two  or  three  days.  In  moderate 
effusions  in  which  the  lung  is  not  confined  by  adhesions  movable  dulness 
may  be  demonstrated  by  marking  the  upper  line  of  dulness  in  the  anterior 
surface  while  the  patient  is  in  the  erect  or  sitting  posture,  and  again  after 
some  time  spent  in  the  dorsal  decubitus.  Massive  effusions  reach  the 
clavicle  and  even  extend  to  the  sternal  border  of  the  opposite  side.  The 
downward  dislocation  of  the  liver  or  spleen  may  be  demonstrated  by 
linear  percussion,  which  enables  us  to  demonstrate  the  lower  borders  of 
these  organs  respectively.  The  liver  is  depressed  in  very  large  left  effur 
sions  by  reason  of  the  dislocation  of  the  heart  toward  the  right,  the  crowd- 
ing of  the  lung  in  the  right  pleural  cavity,  and  the  general  depression 
of  the  diaphragm. 
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Xornidl  I'arnrvrlchrdl  '/'riditc/lcs  of  liilalirr  Piilnr.ss.-  I'pori  pcrcus^'icm 
over  the  si)iiu'  tioni  al'ovc  dowiiw  aid.  tlio  resonance  Ih  profrrcHsivuly  dimin- 
ished in  tho  lower  thoracic;  rcjiioii.  'I'his  iinijairmont  of  resonance  also 
extends  laterally  in  such  a  manner  as  to  form  on  each  side  of  the  lower 
thoracic  spine  a  narrow  triangle  (jf  relative  dulness,  the  l;ase  of  which 
corresponds  to  the  lower  limit  of  nornial  pulmonary  resonance. 

Koranyi's  (Grocco^s)  Sign;  Abnormal  Paravertebral  Triangles  of  I)ul- 
ncss. — These  triangles  ai)i)ear  upon  the  sound  side  in  pleural  effusion,  and 
may  dilTer  from  the  normal  triangles  only  in  respect  of  the  (\cp!;r(',c  of  ilul- 
nesa.  More  commonly  they  differ  also  in  extent.  The  procedure  is  as 
follows:  (1)  The  borders  of  the  effusion  are  determined  by  percussion. 
(2)  The  base  of  the  lung  upon  the  sound  side  is  ascertained  by  percussing 
from  above  dow-nward.  (3)  The  degree  of  resonance  over  the  spinous 
processes  is  learned  by  percussion  also  from  above  downward,  and  the 
point  at  which  relative  dulness  begins  is  noted.     This  commonly  is  at  the 


Fig.  321. — Normal  paravertebral  triangles. 


Fig.  322. — Right  pleural  effusion  with  triangle 
of  dense  paravertebral  dulness  on  left  side. 


level  of  impaired  resonance,  or  slightly  above  the  level  of  flatness  on  the 
side  of  the  effusion.  (4)  Percussion  upon  the  sound  side  in  a  direction 
toward  the  spine  in  serial  horizontal  lines  from  above  downward  reveals 
a  paravertebral  right-angled  triangle  of  dulness,  the  vertical  side  of  which 
corresponds  to  the  spine  and  rises  to  or  slightly  above  the  level  of  the 
effusion  on  the  opposite  side,  the  base  to  the  lower  border  of  the  lung, 
while  the  hypothenuse  extends  from  the  apex  to  the  outer  and  lowest 
point  of  dulness.  The  base  line  varies  with  the  volume  of  the  effusion  and 
may  reach  6  or  10  cm.  in  length.  The  triangle  is  usually  larger  in  right-  than 
in  left-sided  effusions.  The  respiratory  murmur,  vocal  resonance,  and 
vocal  fremitus  are  enfeebled  over  this  area  of  dulness.  The  phenomenon 
occurs  alike  in  hydrothorax  and  in  serofibrinous  and  purulent  effusions. 
The  base  line  is  longer  in  purulent  than  in  serous  effusions.  The  triangle 
in  free  effusions  disappears  upon  change  from  the  upright  to  the  recumbent 
posture.  The  explanation  of  the  paravertebral  triangles  of  dulness  is  not 
clear.  It  is  probable  that  under  normal  conditions  the  vibrations  of  the 
lung  tissue  are  to  some  extent  inhibited  by  the  bodies  of  the  vertebrae 
against  which  it  rests,  and  that  an  effusion  upon  the  opposite  side  acts  as 
a  "mute"  or  damper  and  still  further  interferes  with  the  vibrations  of 
the  lung  in  the  costovertebral  recess  of  the  sound  side. 
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Auscultation, — In  the  beginning  of  the  attack  friction  sounds 
having  the  quality  and  situation  of  the  friction  signs  in  acute  fibrinous 
pleurisy  are  heard.  When  the  case  has  been  under  observation  from  the 
beginning,  the  rapid  replacement  of  this  sign  by  flatness  is  of  the  highest 
diagnostic  significance.  As  the  fluid  undergoes  resorption  and  the  pleural 
surfaces  once  more  come  in  contact,  friction  sounds  are  again  heard.  At 
this  period  they  are  grating  or  creaking,  or  fine  and  moist,  like  the  crepitus 
of  pneumonia,  and  are  heard  just  above  the  level  of  flatness.  As  expansion 
of  compressed  vesicular  tissue  accompanies  the  process  of  resorption, 
there  are  crepitant  rales  to  be  heard.  As  the  fluid  accumulates,  the  respira- 
tory murmur  becomes  at  first  feeble  and  distant.  Later,  while  retaining 
its  distant  quality  it  assumes  the  bronchial  character  and  may  be  amphoric. 
Cavernous  respiration  associated  with  rales,  especially  in  children,  may 
suggest  a  cavity.  Over  large  effusions  the  respiratory  sounds  may  be 
wholly  absent.  Above  the  level  of  the  fluid  the  respiration  is  vesiculo- 
bronchial or  bronchial.  The  vocal  resonance  is  usually  diminished  or 
absent.  In  rare  instances  there  is  bronchophony,  ^gophony  is  sometimes 
heard  in  the  scapular  region  in  medium-sized  effusions.  The  whispered 
voice  is  better  transmitted  through  a  serous  than  a  purulent  effusion — 
BacellVs  sign. 

The  Heart. — The  diastole  is  restricted  by  pressure.  The  sounds  are 
therefore  usually  less  distinct  than  normal.  There  is  a  diminished  flow 
of  blood  into  the  arteries,  which  causes  small  pulse  and  a  tendency  to 
cyanosis  and  oliguria.  Murmurs  are  not  uncommon  in  the  displaced  heart, 
and  a  pleuropericardial  friction  may  be  detected  in  many  cases. 

Clinical  Course  of  Serofibrinous  Pleurisy. — The  cases  may  be  grouped 
according  to  the  amount  of  fluid,  which  varies  up  to  4  litres.  Less 
than  500  c.c.  cannot  be  satisfactorily  demonstrated  in  an  adult.  There 
are  many  cases  in  which  the  effusion  does  not  exceed  this  amount  and 
manifests  itself  by  Hmited  dulness  at  the  base  of  the  chest  and  immobility 
of  the  lower  border  of  pulmonary  resonance.  Spontaneous  arrest  of  the 
process  occurs  and  resorption  .begins — slight  effusion.  In  another  group 
the  fluid  reaches  to  the  level  of  the  fourth  rib  in  front  and  resorption  is 
more  tardy — moderate  effusion.  Again  the  upper  line  of  flatness  may  reach 
the  second  rib — large  effusion;  and  finally  there  are  cases  in  which  the 
outpour  of  the  serous  exudate  appears  to  be  limited  only  by  the  capacity 
of  the  pleural  sac,  and  the  whole  side  is  distended  and  flat,  the  signs  of 
fluid  reaching  to  the  clavicle  and  beyond  the  opposite  sternal  border — 
massive  effusion. 

In  slight  effusions  the  fever  subsides,  the  cough  ceases,  and  recovery 
takes  place  in  the  course  of  a  week  or  ten  days.  Some  impairment  of 
resonance  ^\ath  feeble  respiratory  sounds  usually  persists  for  a  longer 
period.  In  moderate  and  large  effusions  the  tendency  is  to  spontaneous 
resorption,  but  the  process  is  slow  and  permanent  damage  to  the  lung 
results  from  prolonged  pressure  atelectasis.  In  this  group  there  is  commonly, 
but  by  no  means  invariably,  a  gradual  subsidence  of  fever.  The  exceptional 
cases  in  which  fever  persists  impair  the  usefulness  of  this  symptom  in  the 
differential  diagnosis  between  serofibrinous  and  purulent  pleurisies.  Mas- 
sive effusions  when  the  intrapleural  pressure  is  extreme  are  usually  attended 
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with  distressing  pressure  syiuptoins.  In  cases  in  which  the  acc-umuhition 
of  fluid  has  been  sIdw,  the  jiatient  may  experience  merely  a  sense  of  weight 
and  oppression,  with  shortness  of  breath  upon  exertion.  Large  effusions 
arrest  the  pumping  function  of  the  thoracic  organs,  and  thereby  diminish 
the  t)utflo\v  of  art(M'ial  bhtod  from,  and  the  inflow  of  venous  blood  to,  the 
heart,  and  the  movement  of  the  lymph.  The}'  show  little  or  no  tendency 
to  undergo  resorption.  Serofibrinous  effusions  in  very  rare  instances 
have  perforated  the  lung  or  the  chest  wall.  In  massive  effusions  with 
great  (h'slocation  of  the  heart  there  is  danger  of  sudden  death,  an  accident 
attributed  to  various  causes,  as  heart-clot,  embolism  of  the  pulmonary 
artery,  paralysis  of  the  heart  muscle,  and  twists  or  kinking  of  the  great 
vessels.  The  last  of  these  explanations  is  purely  hypothetical.  Sudden 
oedema  of  the  functionating  lung  occurs  when  death  is  not  immediate. 

PURULENT  PLEURISY:     EMPYEMA. 

This  designation  is  applied  to  those  cases  of  pleural  inflammation 
characterized  by  the  formation  of  pus.  When  pus  finds  its  way  into  the 
pleural  sac  by  perforation  from  neighboring  structures  the  condition  is 
known  as  pyothorax. 

Etiology.  —  Predisposing  Influences. — Empyema  is  mostly  a 
secondary  affection.  It  occurs  as  a  sequel  to  the  infectious  febrile  diseases, 
especially  scarlet  fever,  and  is  common  after  croupous  pneumonia  and 
bronchopneumonia  and  in  connection  with  abscess  and  gangrene  of  the 
lung.  It  constitutes  a  rare  complication  of  pulmonary  tuberculosis,  occur- 
ring in  tuberculous  bronchopneumonia  and  less  frequently  in  consequence 
of  pleural  infection  from  a  caseating  lesion  or  a  subpleural  tuberculous 
abscess.  Direct  infection  from  without  may  also  occur,  as  in  fracture  of 
a  rib  or  a  penetrating  wound  of  the  chest.  It  occurs  at  every  age  and  is 
common  in  young  infants,  in  whom  a  false  diagnosis  of  pneumonia  is 
frequently  made. 

Exciting  Cause. — The  usual  organisms  in  their  order  of  frequency 
are  the  pneumococcus,  the  ordinary  pyogenic  bacteria,  and  the  tubercle 
bacillus.  The  influenza  bacillus  and  the  Bacterium  coli  communis  have 
been  found  in  rare  instances.  Empyema  is  not  a  stage  in  the  course  of 
serofibrinous  pleurisy.  The  conversion  of  the  serous  into  the  purulent 
effusion  is  unusual.  In  very  rare  instances  serofibrinous  effusions  have 
been  infected  in  aspiration. 

Morbid  Anatomy. — The  lung  is  compressed  to  an  airless  mass.  The 
pleural  surfaces  are  thickened,  and  are  the  seat  of  a  grayish-white  granular 
exudate.  Upon  the  costal  lawyer  may  be  seen  superficial  erosions  and  some- 
times the  openings  of  fistulous  tracts.  The  fluid  has  the  gross  and  micro- 
scopical characters  of  ordinary  pus,  varying  from  a  thin  to  a  thick  or 
creamy  consistence.  Its  odor  is  sometimes  sweetish,  but  in  many  cases, 
especially  those  following  wounds  or  associated  with  gangrene,  it  is 
horribly  fetid. 

Symptoms. — An  abrupt  onset  with  acute  symptoms  is  rare.  The 
common  beginning  is  insidious,  wdth  an  intensification  of  the  symptoms 
of  the  primary  affection.     Cough  is  neither  frequent  nor  urgent;    there  is 
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little  or  no  expectoration,  and  dyspnoea,  except  m  large  effusions,  is  present 
only  upon  exertion.  The  symptoms  of  sepsis,  as  pallor,  chilliness,  irregular 
fever,  and  more  or  less  profuse  sweating,  are  very  common,  especially  in 
children.  There  is  a  high  leucocytosis,  40,000  or  more  per  cubic  millimetre. 
Physical  Signs. — The  signs  elicited  upon  physical  examination  are 
the  same  as  in  serofibrinous  pleurisy,  with  the  following  superadded: 
marked  bulging  of  the  affected  side  with  obliteration,  even  prominence, 
of  the  intercostal  spaces  in  the  lower,  segment  of  the  chest,  especially  in 
children.  In  many  cases  oedema  and  cyanotic  discoloration  of  the  lower 
part  of  the  chest  with  dilatation  of  the  venules.  Whispering  pectoriloquy 
is  not  heard  over  the  e&usion—Baccelli' s  sign.  Distinct  bronchial  breath- 
ing, transmitted  along  the  chest  wall,  is  often  heard  over  the  effusion  in 
young  children,  a  sign  which  may  lead  to  a  false  diagnosis  of  pneumonia. 
Displacement  phenomena,  affecting  the  heart,  liver,  and  spleen,  are 
more  pronounced  than  in  serofibrinous  effusion,  a  fact  attributed  to  the 
greater  weight  of  the  fluid,  but  probably  due  to  the  greater  impairment 
in  the  tonicity  of  the  tissues  from  the  imbibition  of  toxin  laden  fluids. 

VARIETIES  OF  PURULENT    PLEURISY. 

Empyema  Necessitatis. — The  pus  by  erosion  of  the  costal  pleura 
finds  its  way  through  an  intercostal  space  and  forms  a  subcutaneous, 
fluctuating  tumor.  This  tumor  may  appear  at  various  parts  of  the  chest, 
but  is  usually  situated  anteriorly  from  the  third  to  the  sixth  interspace. 
After  a  time  if  left  to  itself  it  opens,  and  an  oblique  fistulous  communica- 
tion with  the  pleural  cavity  is  established,  which  continues  to  discharge 
pus  for  an  indefinite  time.  When  near  the  heart  the  tumor  may  pulsate. 
It  is  usually  hemispherical  and  diminished  in  size  upon  full  inspiration. 

Pulsating  Pleural  Effusion. — The  pulsation  is  synchronous  with  the 
cardiac  revolution,  and  may  be  intrapleural  and  manifest  in  the  lower 
intercostal  space,  in  the  anterolateral  aspect  of  the  chest,  or  show  itself 
merely  in  an  empyema  necessitatis.  The  pulsation  occurs  in  old  cases, 
almost  always  upon  the  left  side,  and  with  one  exception  among  the 
reported  cases  the  effusion  has  been  purulent.  Various  explanations  have 
been  advanced,  none  of  which  has  met  with  general  acceptance. 

Encysted  or  Circumscribed  Pleural  Effusion. — The  effusion  is  limited 
by  pleural  adhesions.  The  encysted  fluid  may  vary  in  amount  and  suggest 
abscess  of  the  lung,  or  two  or  more  loculi  may  communicate  with  each 
other  by  narrow  openings.  It  is  sometimes  serofibrinous  but  usually  pur- 
ulent. These  collections  may  be  situated  between  the  pulmonary  and 
costal  pleurae,  especially  in  the  posterolateral  region  of  the  chest  between 
the  base  of  the  lung  and  the  diaphragm,  or  they  may  be  interlobar. 

HEMORRHAGIC    PLEURISY. 

The  exudate  is  mixed  with  blood.  The  condition  is  to  be  distinguished 
from  haemothorax,  which  arises  in  the  absence  of  pleural  inflammation 
when  blood  escapes  into  the  pleural  sac  from  traumatism,  the  rupture  of 
an  aneurism,  or  the  compression  of  thoracic  veins  by  a  new  growth. 
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Etiology. —  llciiionliiii^ic  cnusioii  is  oL"  comparatively  infrequent 
occurrence.  It  is  encounterctl  in  pleurisy  under  the  i'(jll(juin«::  conditions: 
in  tile  malignant  and  hemorrhajj:ic  Tonus  of  the  acute  febrile  infections; 
in  visceral  diseases  associated  with  extensive  vascular  changes,  as  chronic 
nopliritis  and  cirrhosis  of  the  liver;  in  tul)ercul()us  disease,  both  miliary 
tuberculosis  of  tlie  pleura  and  tiie  more  chronic  pleural  tultercidosis  which 
accompanies  chronic  ulcerative  phthisis;  in  primary  and  secondary  malig- 
nant disease  of  the  pleura, — carcinoma  and  sarcoma, — very  rarely  in  so- 
called  idiopathic  or  primary  serofibrinous  pleurisy,  in  which,  however,  red 
corpuscles  arc  always  to  some  extent  present. 

CHVLIFORM  PLEURAL  EFFUSIONS:    HYDROPS  ADIPOSUS. 

The  exudate  has  a  milky  appearance  due  to  the  fatty  metamorphosis 
of  endothelial  and  other  cellular  elements.  The  condition  is  not  to  be  con- 
founded with  chylous  effusion  which  it  closely  resembles.  The  fact  is  not 
to  be  overlooked  that  a  mixture  of  chyliform  exudates  and  chylous 
transudates  may  be  present — as  in  a  case  recently  under  my  care. 

Etiology. — •  Chyliform  effusions  owe  their  peculiar  appearance  to,  (a) 
the  presence  of  cells  that  have  undergone  fatty  degeneration,  as  in  carci- 
noma of  the  pleura,  tuberculous  pleurisy,  non-tuberculous  exudates,  pleurisy 
and  abscess  of  the  lung,  and  (b)  to  abnormal  fat  in  the  blood — lipa?mia. 

Diagnosis. — The  nature  of  the  effusion  cannot  be  suspected  during 
life  unless  it  is  withdrawn  by  aspiration.  The  fluid  is  yellow,  whej'-like, 
and  cheesy.  Upon  standing  there  collects  upon  the  surface  a  cream-like 
layer,  showing  under  the  microscope  small  globules,  mostly  in  the  form 
of  collections  of  highly  refractive  granules  with  large  indistinct  nuclei. 
In  the  underlying  fluid  are  leucocytes  and  larger  cellular  elements  which, 
in  consequence  of  dift'erences  in  the  amount  of  fat,  show  all  possible  tran- 
sitional forms.  (Compare  this  description  with  that  of  chylous  effusion, 
p.  508.)  Pseudochylous  effusions  have  been  ascribed  to  the  presence  of 
lecithin,  and  Edsall  has  described  a  non-fatty  pleural  effusion  in  which 
the  opacity  was  due  to  altered  globulins. 

The  Diagnosis  of  Pleurisy  with  Effusion.— Direct. — The  diagnosis 
rests  upon  the  physical  signs.  In  large  effusions  the  physical  examination 
yields  conclusive  results.  The  signs  may  be  divided  into  primary,  or  those 
dependent  upon  the  presence  of  the  fluid  per  se,  and  secondary,  or  those 
due  to  the  pressure  of  the  fluid  upon  adjacent  organs — displacement  signs. 
Among  the  more  important  of  the  primary"  signs  are  restricted  respir-atorj' 
movement,  flat  percussion,  absence  of  vocal  fremitus,  feeble  and  distant 
breath  sounds,  and  diminished  or  absent  vocal  resonance.  The  important 
secondary  signs  are  displacement  of  the  heart  toward  the  opposite  side, 
as  shown  by  a  visible  or  palpable  impulse,  or,  in  its  absence,  by  the  point 
of  maximum  intensity  of  the  firet  sound ;  downward  dislocation  and  immo- 
bility of  the  liver  when  the  pleural  effusion  is  right-sided;  flattening  of 
the  convex  upper  border  of  Traube's  semilunar  space;  and  displacement 
of  the  spleen  when  the  eff'usion  is  left-sided.  Linear  percussion  shows 
restriction  or  absence  of  movement  of  the  borders  of  the  lung  on  the  aft'ected 
side,  and  inspection  increased — vicarious — respiratorv  movement  upon 
the  opposite  side.  Difficulties  ari^e  in  moderate  effusions.  Here  the 
primary  symptoms  are  usually  characteristic  but  the  valuable  aid  afforded 
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hy  displacement  phenomena  is  lacking.  The  methods  of  physical  diagnosis 
must  be  employed  with  great  nicety  in  doubtful  cases.  The  /S'-shaped 
upper  line  of  dulness,  movable  dulness  when  present,  linear  percussion, 
flatness  below  and  Skodaic  resonance  above  the  border  line,  absent  or 
enfeebled  breath  sounds,  and  absent  or  enfeebled  vocal  resonance  and 
vocal  fremitus  are  significant.  "When  several  or  all  of  these  signs  are  present 
the  diagnosis  of  effusion  can  be  made  with  some  confidence.  In  small 
effusions  the  diagnostic  problem  becomes  more  difficult  and  more  inter- 
esting. The  same  signs  are  present,  but  to  recognize  them  demands  the 
highest  skill.  Finally,  we  have  the  aspirator  needle  which  can  be  used 
in  any  case  of  doubt.  There  are  several  reasons  wdiy  the  aspirator  should 
be  used  in  exploratory  puncture  rather  than  the  hypodermic  syringe. 
The  needles  are  longer  and  of  larger  calibre,  an  important  matter  in  en- 
cysted effusions  or  where  there  is  thick  pus;  when  the  exudate  is  sero- 
fibrinous the  exploratory  puncture  becomes  at  once  a  therapeutic  pro- 
cedure and  a  single  operation  takes  the  place  of  two  and  when  pus  is 
present  the  ocular  demonstration  prepares  the  patient  for  the  necessary 
later  surgical  operation  of  drainage. 

The  apparatus  and  spot  selected  must  be  sterilized,  according  to  sur- 
gical requirements,  directly  before  the  operation.  The  needle  should  be 
introduced  at  a  level  in  which  the  ordinary  signs  of  effusion,  as  dulness, 
absent  or  enfeebled  respiration,  and  absent  or  diminished  fremitus,  are 
well  defined.  As  a  rule,  in  ordinary  effusions  the  sixth  or  seventh  inter- 
space in  the  midaxillary  line,  or  a  spot  just  below  the  angle  of  the  scapula, 
may  be  chosen.  If  the  puncture  is  made  too  low  the  needle  simply  pene- 
trates the  costodiaphragmatic  reflexion  of  the  pleura  and  may  enter  the 
liver ;  if  too  high  it  will  be  inserted  into  the  compressed  lung  above  the 
level  of  the  effusion.  The  point  selected  for  an  exploratory  puncture  in  a 
circumscribed  lesion  will  be  determined  by  the  physical  signs.  It  is  an 
imperative  rule  to  test  the  instrument  with  sterile  water  immediately 
before  it  is  used.     (See  p.  474.) 

In  small  pleural  effusions  the  employment  of  the  rontgenologieal 
methods  of  examination  may  yield  decisive  positive  or  negative  results ;  in 
large  effusions  they  add  little  to  the  knowledge  obtained  by  the  methods  of 
physical  diagnosis. 

Differential. — It  is  in  the  atypical  cases  that  special  difficulties  arise. 

Croupous  Pneumonia. — The  general  rule  that  increased  vocal  fremitus 
occurs  in  pneumonic  consolidation  and  diminished  or  absent  vocal  fremitus 
in  effusion  is  subject  to  exceptions.  In  consolidation  a  plug  or  mass  of 
tough  mucus  may  obstruct  a  main  bronchus  and  arrest  the  vibrations, 
while  in  effusion  they  may  be  distinctly  transmitted  along  bands  of  old 
pleural  adhesions,  or  in  children  from  the  opposite  side  along  the  elastic 
walls  of  the  chest.  The  occurrence  of  bronchophony  and  bronchial  res- 
piration in  cer-tain  cases  adds  to  the  diificulty.  The  following  points  are 
to  be  considered: 

(1)  In  pleurisy,  onset  with  modeji'ate  fever  and  no  rigor;  at  most 
chilliness  or  slight  chill;  (2)  dulness  increasing  to  flatness  at  the  base  and 
posteriorly,  and  extending  upward  and  forward;  a  peculiar  sensation 
of  inelasticity  to  the  percussing  fingeir;  (3)  vocal  fremitus,  enfeebled  or 
abolished  in  the  great  majority  of  cases;  (4)  bronchial  respiration,  if  heard 
at  all,  at  the  upper  level  of  dulness  or  in  patches;  usually  distant  and 
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faint;  (5)  bronchophony  not  intense,  ajgophony  conirnon  in  tho  scapular 
region;  (G)  friction  sounds  \vh(  n  the  case  is  seen  early  and  at  the  upjK-r 
border  of  tluhiess  upon  resorption  of  tlie  fluid,  when  crepitus  nmy  be  pres- 
ent; (7)  in  large  effusions  displacement  signs;  (8)  sputum,  mucoid 
when  present,  very  rarely  blood-tinged;  (9)  fever  of  irregular  remittent  type. 

In  pneumonia,  (1)  onset  abrupt  with  chill,  often  prolonged  and  severe; 
(2)  dulness  rather  tiian  flatness,  ct)extensive  with  the  borders  of  a  lobe  or 
lobes;  (3)  vocal  fremitus,  marked  and  corresponding  to  the  dulness,  and 
especially  when,  if  feeble  or  absent,  it  reappears  after  cough  and  the 
expectoration  of  tough  mucoid  sputum;  (4)  bronchial  breathing  most 
marked  over  area  of  greatest  dulness  and  often  whiffing  or  snoring  in 
character;  (5)  bronchophony  marked;  aegophony  rare;  (6)  crepitant  rales, 
high-pitched  and  in  "showers  of  crackles"  diffused  over  an  area  of  dul- 
ness and  disappearing  when  bronchial  breathing  becomes  intense;  (7)  dis- 
placement phenomena  absent;  (8)  rusty  or  prune-juice  sputum  the  rule; 
(9)  high  temperature  of  typical  range,  self-limited  course,  and  critical 
defervescence.  Pleurisy  with  effusion  is  frequently  associated  with  croup- 
ous pneumonia  and  bronchopneumonia. 

Pericardial  Effusion. — When  large  this  condition  may  simulate  left- 
sided  pleural  effusion.  The  outline  of  the  area  of  dulness  anteriorly,  its 
convexity  to  the  right  of  the  sternum,  Skodaic  resonance  at  the  base  and 
in  the  axillary  region,  absence  of  cardiac  impulse  on  the  right,  and  a  degree 
of  dyspnoea  and  cardiac  feebleness  not  seen  in  moderate  pleural  effusions 
are  of  diagnostic  importance. 

Hijdrothorax. — When  unilateral,  this  condition  cannot  always  be  differ- 
entiated from  serofibrinous  pleurisy  by  the  ordinary  methods  of  physical 
examination.  It  occurs  in  heart  disease  with  great  enlargement  or  dilatation. 
The  diagnosis  rests  upon  concomitant  conditions  and  character  of  the  fluid. 

Intrathoracic  Tumors. — New  growths  of  the  lung,  pleura,  and  medias- 
tinum may  be  mistaken  for  pleural  effusion.  The  situation  of  the  dulness 
and  its  irregular  outline,  the  signs  of  marked  compression  of  the  large 
venous  trunks,  important  nerves,  and  hollow  organs,  as  the  trachea,  bronchi, 
and  oesophagus,  indications  of  malignant  disease  in  other  parts  of  the  body, 
and  enlargement  of  superficial  lymph-nodes  should  prevent  this  error. 
Intrathoracic  tumors  are  very  often  complicated  by  pleural  effusion. 

Aneurism.. — Pulsating  empyema  necessitatis  may  suggest  aortic  aneu- 
rism. The  location  of  the  tumor,  usually  at  the  base  of  the  chest,  the 
absence  of  murmurs,  diastolic  shock,  and  tracheal  tugging,  and  the  fact  that 
on  deep  inspiration  the  tumor  diminishes  in  size  and  tension  are  against 
the  diagnosis  of  aneurism.     A  fine  exploratory  needle  may  be  introduced. 

Extrapleural  Abscess. — This  rare  condition  is  to  be  differentiated  from 
pleural  effusion  by  the  absence  of  the  signs  of  compression  of  the  lungs  and 
the  displacement  of  adjacent  organs.  W^hen  such  an  abscess  is  opened  pneu- 
mothorax does  not  occur  and   a  probe  does  not  enter  the  pleural  cavity. 

Subphrenic  Abscess. — This  condition  may  suggest  a  moderate  pleural 
effusion,  from  which  it  may  be  differentiated  by  the  persistence  of  the 
respiratory  movement  of  the  lower  border  of  the  lung,  the  presence  of 
food  particles  in  the  aspirated  fluid  w'hen  the  condition  is  due  to  gastric 
ulcer  perihepatic  friction,  and  the  absence  of  pneumothorax  upon  puncture. 
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Tumors  of  the  Liver. — Abscess,  hydatid  cyst,  and  carcinoma  in  the 
right  lobe  of  the  liver  may  displace  the  diaphragm  upward,  compress  the 
lung,  and  cause  dulness  and  feeble  respiratoiy  murmur.  If  large  they  may 
also  dislocate  the  cardiac  impulse  slightly  to  the  left.  The  diagnosis  of 
hepatic  enlargement  rests  upon  the  retention  of  the  respiratory  movement 
of  the  lower  border  of  the  lung,  friction  sounds  over  the  area  of  dulness, 
and  demonstrable  convexity  of  the  upper  line  of  dulness.  Exploratory 
puncture  may  be  performed. 

Perforation  of  the  diaphragm  may,  when  adhesions  to  the  liver  have 
taken  place,  cause  a  condition  not  to  be  differentiated  clinically  from 
hepatic  abscess,  unless  the  case  has  been  observed  from  its  onset,  or  pus 
which  is  characteristic  of  hepatic  abscess  is  expectorated  or  obtained  by 
operation.    Eontgenological  methods  may  be  imperative. 

The  Diagnosis  of  the  Character  of  the  Effusion. — This  may  be  readily 
settled  by  the  use  of  the  aspirator  needle.  With  this  means  at  our  dis- 
posal the  clinical  symptoms,  which  are  somewhat  uncertain, ^assume  sec- 
ondary importance.  A  serofibrinous  effusion  is  suggested  by  comparatively 
mild  onset,  the  absence  of  the  evidence  of  previous  disease,  the  transmission 
of  the  whispered  voice,  and  in  general  a  mild  course  characterized  merely 
by  malnutrition,  anaemia,  and  dyspnoea  upon  exertion.  That  the  effusion 
is  purulent  is  rendered  probable  by  the  presence  of  pneumonia,  influenza, 
sepsis  or  phthisis,  irregular  chills,  high  fever  and  copious  sweating,  non- 
transmission  of  the  whispered  voice,  oedema  and  cyanosis  of  the  lower 
portion  of  the  affected  side,  and  a  high  leucocytosis.  But  pus  may  be 
present  in  default  of  several  of  these  symptoms,  on  the  one  hand,  and,  on 
the  other,  severe  septic  phenomena  may  accompany  a  moderate,  even  a 
small  circumscribed  serous  effusion.  Hemorrhagic  and  chyliform  fluids 
can  be  recognized  only  when  withdrawn. 

The  Diagnosis  of  the  Pathological  Process. — The  examination  of  the 
fluid  is  of  great  service  both  as  regards  diagnosis  and  prognosis.  A  major- 
ity of  serofibrinous  effusions  are  of  tuberculous  origin.  Tuberculous  foci 
ma)^  or  may  not  be  present  in  the  lungs.  The  methods  of  examination 
comprise  microscopy,  which  may  be  employed  at  the  bedside,  and  cyto- 
diagnosis,  animal  inoculation,  and  culture  methods,  which  are  available  only 
in  the  laboratory.  Lymphocytes  generally  predominate  in  tuberculosis 
effusions;  a  polynuclear  leucocyte  preponderance  suggests  acute  infection, 
and  a  large  number  of  endothelial  cells  is  found  in  mechanical  effusion  or 
transudate.  Inoculation  methods,  with  small  amounts  of  the  fluid,  as 
usually  practiced  are  negative,  but  when  larger  quantities,  as  15  c.c,  are 
used,  the  result  has  confirmed  the  clinical  and  pathological  findings  in 
regard  to  the  preponderance  of  tuberculous  cases  in  serofibrinous  effusions. 
If  actual  fragments  of  cancerous  tissue  are  present  the  diagnosis  is 
positive.  Bacteria  are  present  in  small  numbers  in  clear  exudates.  In 
purulent  exudates  they  are  present  in  great  numbers,  sometimes  a  single 
variety,  sometimes  several  varieties.  Streptococci  are  most  commonly 
present.  The  infection  may  be  direct  from  the  lung,  as  in  broncho- 
pneumonia or  streptococcus  pneumonia,  or  from  distant  foci.  Less  com- 
mon is  pneumococcus  infection,  which  is  usually  secondary,  exceptionally 
primary. 
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The  Prognostic  Value  of  the  liacteriological  Examination  of  the 
Fluid. — A  sterile  fluitl  usually  may  be  regarded  as  of  tuberculous  origin. 
Tlie  presence  of  the  pneumococcus  is  relatively  favorable,  since  the  cases 
generally  run  a  satisfactory  course  and  recovery  may  take  place  after  a 
single  aspiration.  Streptococcus  pleurisy  is  the  most  unfavorable  of  all 
forms.  It  is  frequently  associated  with  general  septicaemia  and  leads  up 
to  the  fatal  issu(\     The  mixed  infections  are  of  unfavorable  import. 

The  Prognosis  of  Purulent  Pleural  Effusions. — Empyema  is  an  essen- 
tially chronic  disease.  If  neglected  tiie  outlook  as  to  recovery  is  extremely 
unfavorable,  and  when  spontaneous  recovery  occurs  it  is  only  partial. 
Early  antl  efficient  drainage  is  followed  by  a  large  proportion  of  satisfactory 
recoveries.  The  most  unfavorable  cases  are  those  which  arise  in  the  course 
of  general  streptococcus  infection.  Untreated  cases  may  terminate:  1. 
In  small  cmpycmata,  by  gradual  resorption  of  the  fluid  and  the  deposition 
of  lime  salts.  2.  By  the  discharge  of  the  pus  through  the  lung,  more  com- 
monly after  the  establishment  of  a  bronchopulmonary  fistula,  very  rarely 
by  soakage  without  the  formation  of  a  demonstrable  fistula.  In  the  former 
case  pneumothorax  almost  always  occurs,  in  the  latter  probably  never. 
If  sudden  rupture  occurs  life  may  be  destroyed  by  suffocation.  3.  By 
the  perforation  of  the  costal  or  diaphragmatic  pleura  and  the  formation 
of  empyema  necessitatis  which,  though  usually  in  the  anterior  surface  of 
the  chest,  may  be  at  any  point,  including  the  lumbar  region  and  the  iliac 
fossa,  where  it  simulates  a  lumbar  or  psoas  abscess.  Under  these  circum- 
stances there  is  usually  permanent  atelectasis  of  the  lung  with  fibroid 
changes,  great  pleural  thickening,  and  contraction  and  deformity  of  the 
chest.  A  fair  degree  of  health  may  be  maintained  for  a  varying  period, 
but  if  the  patient  survive  there  is  clubbing  of  the  finger-tips,  amyloid  dis- 
ease develops,  and  ultimately  tuberculosis  in  a  large  proportion  of  the  cases. 

Morbid   States   Characterized   by  the   Transudation   of 

Serum  or  Chyle,  or  the  Eruption  of  Pus,  Blood,  or 

Air  Into  the  Pleural  Sac. 

(a)    HYDROTHORAX. 

Definition. — The  accumulation  of  simple  non-inflammator}^  fluid  in 
the  pleural  cavities.  It  occurs  as  a  secondary  affection  in  many  diseases, 
chiefly  those  attended  by  dropsy. 

Etiology. — The  primary  disease  may  involve  the  kidneys,  the  heart, 
or  the  blood.  There  is  usually  more  or  less  anasarca,  exceptionally  merely 
slight  oedema  of  the  feet.  Hydrothorax  is  in  many  cases  the  precursor 
of  death.  In  disease  of  the  kidneys  it  is  commonly  bilat^ial,  the  effusion 
being  greater  on  one  side,  usually  the  right.  In  chronic  vahoilar  disease 
with  hj-pertrophy  and  dilatation,  the  effusion  is  always  more  marked 
and  sometimes  solely  upon  the  right  side,  and  it  promptly  returns 
after  repeated  aspiration.  The  larger  right-sided  effusion  of  cardiac  dis- 
ease has  been  ascribed  to  pressure  upon  the  azj'gos  veins,  but  it  is  prob- 
ably due  to  the  larger  space  in  the  left  thorax  occupied  by  the  enlarged 
heart.     Extensive  old  pleural  adhesions  may  prevent  accumulation  upon 
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one  side.  The  pleural  membranes  are  not  the  seat  of  a  fibrinous  exudate, 
being  smooth  and  glistening.  The  fluid  is  clear  and  free  from  fibrin  floc- 
culi.  It  is  usually  moderate  in  amount.  The  symptoms  are  dyspnoea, 
often  amounting  to  orthopnoea,  and  an  aggravation  of  those  due  to  the 
primary  disease.     The  physical  signs  are  those  of  pleural  effusion. 

Diagnosis. — The  condition  may  be  differentiated  from  serofibrinous 
pleurisy  by  the  nature  of  the  primary  disease,  the  absence  of  fever,  of 
displacement  symptoms,  of  friction  sounds,  and  the  relatively  prompt 
change  in  the  line  of  dulness  Tvith  change  of  posture. 

(b)  CHYLOUS  PLEURAL  EFFUSION— HYDROPS  CHYLOSUS. , 

Definition. — An  accumulation  of  chyle  from  the  thoracic  duct  or  the 
lacteals  by  transudation  or  direct  discharge  into  the  pleural  sac. 

Etiology. — The  special  causes  of  chylous  effusion  into  the  pleural 
sac  are,  (a)  conditions  leading  to  an  escape  of  chyle,  as  external  violence, 
disease  or  occlusion  of  the  chyliferous  vessels,  carcinoma  of  the  pleura^ 
occlusion  of  the  left  subclavian  vein,  compression  of  the  duct  by  a  tumor, 
malignant  lymphoma,  disease  of  lymphatic  vessels,  sclerosis,  lymphan- 
giectasis,  and  filariasis,  and  (b)  the  discharge  of  a  chjdous  ascites  into  the 
pleural  cavity  by  way  of  the  lymph  spaces. 

Symptoms. — The  symptoms  and  physical  signs  do  not  differ  in  any 
particular  from  those  of  a  pleural  effusion. 

Diagnosis. — There  are  no  means  by  which  the  nature  of  the  fluid  can 
be  determined  intra  vitam  except  by  the  withdrawal  of  a  portion  of  it. 
In  many  of  the  reported  cases  its  presence  was  first  recognized  at  the 
autopsy.  The  fluid  bears  the  closest  resemblance  to  milk,  is  literally  milk- 
like. It  is  opaque  white  in  color,  with  a  faint  yellowish  or  creamy  shade, 
slightly  alkaline,  and  of  a  specific  gravity  of  about  1,017.  Microscopically 
there  are  seen  great  numbers  of  minute,  dust-like  granules  in  active,  molec- 
ular movement,  a  few  larger  fatty  bodies  scattered  separately'  or  in  groups, 
a  few  leucocytes,  larger  cells  containing  distinct,  highly  refracted  granules, 
and  a  very  few  erythrocytes.  Shaken  with  ether  in  a  test-tube  after  the 
adcUtion  of  a  few  drops  of  potassium  hydroxide,  the  fluid  becomes  trans- 
parent and  almost  colorless.  Upon  the  addition  of  osmic  acid  it  becomes 
black  in  color.  The  morphological  elements  are  almost  exclusively  leuco- 
cytes and,  in  great  preponderance,  lymphocytes.  The  fluid  is  sterile.  The 
foregoing  characters  serve  to  distinguish  chylous  effusion — transudates — 
from  chyhform  effusions — exudates  (see  p.  503).  The  presence  of  grape- 
sugar  is  without  diagnostic  importance,  since  the  fact  has  recently  been 
established  that  this  substance  may  frequently  be  demonstrated  in  ordinary 
serous  transudates  and  exudates,  and  may  therefore  be  expected  in 
chyliform  exudates. 

(c)   PYOTHORAX. 

The  sudden  rupture  of  a  hepatic,  subphrenic,  mediastinal,  or  pul- 
monary abscess  into  the  pleural  sac  may  take  place.  This  accident  is 
usually  prevented  by  more  or  less  extensive  pleural  adhesions.  When  it 
occurs,   general  infection   of    the    pleura   immediately  follows    with    the 
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conversion  of  pyothorax  into  purulent  pleurisy.  Communication  with 
the  bronchi  or  with  ii  subphrenic  pneumothorax  will  give  rise  to  the 
association  of  air  with  the  pus — pyopneumothorax. 

(d)   H/CMOTHORAX. 

Hemorrhage  into  the  pleural  cavity  results  from  trauma,  the  rupture 
of  an  aneurism,  the  pressure  of  a  tumor  upon  the  thoracic  veins,  and  in 
rare  instances  from  pulmonary  gangrene.  The  sudden  manifestation  of  the 
symptoms  of  internal  hemorrhage,  pallor,  collapse,  small,  thready  pulse, 
coupled  with  the  physical  signs  of  pleural  effusion  justify  a  provisional 
diagnosis.  The  withdrawal  of  blood  upon  exploratory  puncture  renders 
the  diagnosis  positive. 

(e)   PNEUMOTHORAX. 

Hydropneumothorax;    Hoemopneumothorax;  Pyopneumothorax. 

Definition. — Air  in  the  pleural  cavit}'.  This  condition  is  extremely 
rare.  Infection  of  the  pleura  takes  place  in  almost  every  instance,  and 
in  the  course  of  a  short  time  the  air  is  associated  with  fluid — hydropneumo' 
thorax,  hccmopneumothorax,  or  pyopneumothorax. 

There  exists  in  the  normal  pleural  cavity  a  negative  pressure,  by 
reason  of  which  the  lung  fills  the  chest  in  a  state  of  vital  tension.  When, 
through  any  communication  with  the  external  atmosphere,  the  tension 
is  relieved,  the  distended  lung  collapses  to  the  limits  of  its  inherent  elas- 
ticity, and  a  volume  of  air,  equivalent  to  the  differences  in  the  mass  of  the 
lung  under  normal  distention  and  under  balanced  intrapulmonary  and 
intrapleural  pressure,  enters  the  pleural  sac — pneumothorax.  This  balance 
is,  however,  maintained  only  in  the  case  of  the  communication  remaining 
freely  open  as  in  some  external  wounds  or  perforation  through  consolidated 
lung  tissue.  Under  other  circumstances  a  valvular  action  is  established, 
particularly  in  the  perforation  through  the  lung,  and  the  intrapleural 
pressure  gradually  becomes  positive.  While  the  balance  is  maintained, 
the  mediastinum  is  drawn  toward  the  opposite  side,  and  the  diaphragm 
somewhat  depressed;  when  the  pressure  becomes  positive,  displacement 
phenomena  become  more  marked,  the  mediastinum  is  pushed  further  to- 
ward the  sound  side,  and  the  diaphragm  pushed  downward. 

Etiology.  —  Pneumothorax  is  caused  by:  1.  Perforating  wounds 
of  the  pleura:  (a)  through  the  chest  wall,  as  in  the  case  of  stabs  and  gun- 
shot injuries,  aspiration  and  other  surgical  operations;  (b)  internal  trauma, 
as  when  sharp  or  pointed  foreign  bodies  are  swallowed,  or  an  emphy- 
sematous lung  or  one  tied  down  by  local  adhesions  is  torn  in  violent 
efforts  at  lifting  or  in  paroxysms  of  cough.  The  accident  may  even  occur 
in  the  absence  of  straining.  The  air  may  gradually  undergo  resorption. 
More  commonly  pleurisy  with  effusion  follows.  2.  Perforation  of  the 
pleura  by  ulceration  or  necrosis:  (a)  from  without,  as  in  (i)  diseases  of  the 
lung:  (a)  tuberculosis,  by  far  the  most  common  cause,  the  perforating 
lesion  being  the  softening  of  a  caseous  mass  or  the  rupture  of  a  rapidly 
forming  cavity  before  limiting  pleural  adhesions  have  taken  place.     (3) 
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Necrosis  of  lung  tissue  in  septic  conditions,  as  septic  bronchopneumonia, 
gangrene,  and  very  rarely  infarctions.  (ii)  Malignant  disease  of  the 
oesophagus.  (iii)  Infradiaphragmatic  lesions,  as  (a)  subphrenic  abscess, 
(/?)  abscess  of  the  liver,  {j)  malignant  disease  of  the  stomach  or  colon, 
(b)  From  within,  as  in  empyema,  with  the  formation  of  a  bronchopul- 
monary or  pleurobronchial  fistula.  3.  As  the  result  of  the  development 
in  pleural  exudates  of  the  gas-producing  bacillus — B.  aerogenes  cap- 
sulatus  of  Welch. 

In  rare  cases  pneumothorax  is  double,  and  recurrent  cases  have  been 
reported.      The  condition  is  common  in  adults,   exceptional  in  children. 

riorbid  Anatomy. — The  air  space  is  usually  large,  the  lung  compressed 
and  carnified,  the  pleura  inflamed,  and  serous  or  purulent  effusion  present. 
The  confined  air  may  escape  through  a 
cannula    with    a    whistling    sound    and 
force   enough  to   blow  out   a   candle. 

Symptoms. — The  occurrence  of 
pneumothorax  is  usually  attended  by 
sudden  pain  in  the  side,  distressing 
shortness  of  breath,  slight  cyanosis,  and 
feeble  pulse.  In  old  tuberculous  cases 
it  may  occur  insidiously. 

Physical  Signs. — The  results  of 
physical  examination  are  characteris- 
tic. Inspection. — The  affected  side  is 
enlarged,  the  intercostal  spaces  bulge, 
and  the  respiratory  excursus  is  greatly 
diminished.  The  impulse  of  the  heart 
is  displaced  toward  the  opposite  side, 
absent    or    greatly    diminished. 


Fig.  323. — Horizontal  line  of  surface  of 
effusion  in  pyopneumothorax;  patient  in  the 
upright  position.  This  line  shifts  with  change 
of  posture. 


Palpation. — Vocal  fremitus  is 
Percussion. — The  signs  depend  upon 
the  degree  of  intrapleural  tension  and  the  amount  of  fluid  present. 
When  tension  is  moderate  the  physical  conditions  necessary  to  the  pro- 
duction of  tympanitic  resonance  are  present,  and  as  these  conditions  vary 
the  quality  of  tympany  changes  from  clear,  high-pitched  hyperresonance 
to  the  flat,  woodeny  tympany  of  Skodaic  resonance.  When  tension  is 
extreme  the  physical  conditions  underlying  tympany  no  longer  exist, 
and  the  percussion  sound  is  muffled  and  dull — a  fact  of  great  importance 
in  diagnosis.  There  is  flatness  at  the  base  due  to  effused  fluid,  its  upper 
horizontal  line  indicating  the  height  to  which  the  effusion  rises  and  chang- 
ing with  change  of  posture — movable  dulness.  Auscultation. — The  breath 
sounds  are  feeble  and  distant  and  have  the  amphoric  quality.  They  are 
in  strong  contrast  with  the  loud  puerile  vesicular  murmur  of  the  sound 
side.  The  voice  has  also  a  peculiar,  amphoric  quality.  The  ringing  musical 
rale  known  as  metallic  tinkling  or  gutta  cadens  is  heard  upon  deep  breathing 
or  coughing.  The  coin  test  is  also  present  and  of  positive  diagnostic  value. 
Finally,  the  swash  of  the  free  fluid  within  the  pleural  cavity  upon  energetic 
sudden  changes  of  the  patient's  body — Hippocratic  succussion — may  often 
be  heard  at  a  distance,  or  even  by  the  patient  himself.  In  that  form  of 
pneumothorax  in  which  there  is  free  communication  with  a  bronchus 
through  consolidated  lung,  the  bulging  of  the  intercostal  spaces  and  dis- 
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placeinont  ijigns  arc  less  marked,  coarse,  gurgling  rules  are  observed  at 
times,  and  there  is  the  occasional  expectoration  of  a  thin,  pr.rulent  fluid. 
In  rare  instances  of  loft-siiled  pneumothorax  the  heart  sounds  may  have  a 
metallic  echoing  quality. 

Diagnosis. — Direct. — The  signs  are  characteristic  and  the  diagnosis, 
even  when  in  consequence  of  old  adhesions  the  air  si)ace  is  limited,  may 
be  made  with  confidence. 

Differential. — The  following  conditions  may  give  rise  to  uncer- 
tainty: Cirrhosis  of  the  Left  Lung. — The  high  position  of  the  diaphragm 
with  a  dilated  stomach  yields  tympany  in  the  lower  part  of  the  left  chest, 
amphoric  sounds,  and  sometimes  gastric  succussion.  The  various  sounds 
are  little  influenced  by  respiration.  Percussion  when  the  stomach  is  filled 
with  fluid  and  the  fact  that  the  impulse  of  the  heart  is  displaced  toward 
the  left  are  conclusive.  Diaphragmatic  Hernia.  —  This  condition  when 
congenital  may  be  misleading.  After  a  crushing  accident  the  metallic 
sounds  are  related  to  peristaltic  rather  than  respiratory  movements,  and 
the  difficulty  in  passing  the  tube  at  the  cardiac  orifice,  owing  to  the  dis- 
location of  the  stomach,  is  suggestive.  Pyopneumothorax  Suhphrenicus 
of  Leijden. — The  anamnesis  is  important — symptoms  of  gastric  or  duodenal 
ulcer,  chronic  intestinal  disease,  hepatic  or  splenic  abscess  usually  precede 
this  condition.  Cough  and  sputum  are  not  commonly  present;  the  heart 
is  slightly  displaced,  the  liver  much  lowered.  The  lower  border  of  the  lung 
rises  and  falls,  as  shown  by  percussion  and  auscultation,  upon  deep  res- 
piratory efforts,  and  movable  dulness  cannot  be  made  out.  Large  Intra- 
pulmonary  Cavities. — Two  conditions  are  to  be  considered:  first,  the 
breaking  down  of  the  greater  part  of  a  lung — a  very  rare  event — in  which 
the  physical  arrangement  closely  resembles  ordinary  pneumothorax; 
and  second,  the  cavities  resulting  from  pulmonary  abscess,  gangrene,  or 
bronchiectasis,  or  the  ordinary  cavities  of  phthisis,  which  may  simulate 
circumscribed  pneumothorax,  which  is  likewise  of  extremely  rare  occur- 
rence. In  the  first  of  these  conditions  the  amphoric  quality  of  the  respir- 
atory and  voice  sounds  may  be  intense,  but  the  succussion  splash,  the  coin 
sound,  and  displacement  phenomena  are  absent.  In  extremely  rare  cases, 
however,  coin  percussion  may  yield  the  bell-like  resonance  over  a  cavity. 
Smaller  cavities  may  be  differentiated  from  circumscribed  pneumothorax 
by  the  presence  or  increase  of  the  vocal  fremitus,  absence  of  chest  disten- 
tion, sinking  of  the  intercostal  spaces  over  the  cavity,  and  changes  in  the 
physical  signs,  upon  percussion  and  auscultation,  after  severe  cough  with 
copious  expectoration.  The  location  of  the  cavity  is  without  diagnostic 
importance,  since  sacculated  pneumothorax  may  occur  at  the  apex,  while 
the  cavities  following  abscess  and  gangrene  are  usually  in  the  lower  lobe, 
those  of  bronchiectasis  may  occupy  any  portion  of  the  lung,  and  those  of 
phthisis,  while  usually  apical,  are  sometimes  situated  at  the  base. 

Prognosis. — Spontaneous  pneumothorax,  occurring  upon  effort  in 
a  person  suffering  from  emphysema  or  w^th  local  pleural  adhesion,  fre- 
quently terminates  in  recovery  with  resorption  of  the  air.  The  traumatic 
and  surgical  cases  also  do  well.  There  is  a  group  of  tuberculous  cases  in 
which  the  occurrence  of  pneumothorax  appears  to  arrest  the  progress  of 
the  disease.     There  are  chronic  cases  of   open  pneumothorax,  the  fistula 
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being  either  pleurobronchial  or  external,  which  last  for  years,  the  patients 
being  able  to  go  about  and  attend  to  their  affairs.  In  pneumothorax 
acutissimus  death  may  take  place  within  an  hour  or  in  the  course  of  the 
first  day,  though  the  catastrophe  may  be  averted  by  the  use  of  the  trocar 
and  cannula.  As  a  rule,  the  cases  occurring  in  tuberculosis  die  in  a  few 
days  or  weeks. 

Masked  Pneumothorax. — This  term  has  been  applied  to  cases  in  which 
the  symptoms  of  pneumothorax,  namely,  intense  pleural  pain,  dyspnoea, 
pressure  phenomena,  and  displacement  of  the  mediastinal  organs  and 
diaphragm,  have  suddenly  occurred  in  the  course  of  advanced  tuberculosis 
in  the  absence  of  the  usual  signs  of  pneumothorax  upon  auscultation  and 
percussion.  In  the  course  of  some  days  these  signs  gradually  appear,  and 
a  circumscribed  pneumothorax  may  be  demonstrated.  They  are  at  first 
obscured  by  the  deep  situation  of  the  collection  of  extrapulmonary  air, 
which  has  escaped  by  way  of  an  opening  into  the  mediastinum,  an  inter- 
lobar space,  or  a  space  between  the  base  of  the  lung  and  the  diaphragm, 
and  is  retained  by  previously  formed  pleural  adhesions.  Deep-seated  cir- 
cumscribed pneumothorax  is  sometimes  encountered  post  mortem  in  cases 
in  which  neither  the  signs  nor  symptoms  have  been  observed  during  life. 


XI. 
,    THE  DIAGNOSIS  OF  DISEASES  OF  THE  KIDNEYS. 

I.  ANATOMICAL  ANOMALIES  OF  THE  KIDNEYS. 

The  kidneys  may  be  displaced,  with  or  without  deformity;  the  displace- 
ment may  be  congenital  or  acquired.  They  may  vary  in  number:  con- 
genital absence  of  one  or  both  kidneys,  supernumerary  kidneys,  atrophy 
of  one  kidney.  They  may  be  anomalous  in  form:  general  departures 
from  type,  as  lobulation;  hypertrophy  of  one  or  both  organs,  and  fusion 
— horse-shoe  kidney,  sigmoid  kidney, 
disk-shaped  kidney.  Finally,  there 
may  be  variations  in  the  blood- 
vessels,  pelvis,    and   ureters. 

Of  these  abnormal  conditions 
the  hypertrophied  kidney  can  be 
diagnosticated  only  when  the  affected 
organ  is  movable  and  is  recognized 
upon  palpation  through  the  abdom- 
inal wall;  the  horse-shoe  kidney  only 
when  it  has  descended  to  a  position     ^    „       ,.^^        ,     „,.,         r.         x^     ■.  i 

~       ,  FiG.324.—    Horse-shoe    kidney— German  Hospital. 

just   above  the  promontory   of   the 

sacrum  and  can  be  felt  through  thin  abdominal  walls  as  a  prevertebral 
tumor  with  a  non-expansile  pulsation  communicated  from  the  underlying 
aorta,  upon  which  it  in  part  rests;  a  single  kidney  may  be  suspected  when 
tympanitic  percussion  resonance  is  constantly  elicited  in  one  lumbar 
region  and  no  movable  kidney  is  palpable,  or  when,   after  an  attack  of 
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ri'iiul  colu-  \v  th  impaction,  coinplctc  anuria  and  ultinuitcly  fatal  ura-niia 
occur.  In  rare  cases  the  impaction  of  a  calculus  upon  one  side  may  be 
followed  by  anuria  when  both  kiflnc>ys  arc  |)rosent.  Other  anomalies 
cannot  be  recognized  during  life. 

II.  MOV.V15T.K  KIDNEY. 

Ren  Mobilis;  Palpable  Kidney;  Floating  or  Wandering  Kidney;  Nephroptosis. 

Etioloffy. — The  condition  may  be  congenital,  the  kidney  being  sur- 
rounded by  peritoneum  which  forms  a  mesonephron.  Far  more  commonly 
it  is  acquired.  It  is  probable  that  congenital  defects  in  the  mechanism  of 
attachment  are  at  fault  in  all  cases.  Wasting  of  the  perirenal  fat  is  a  factor. 
Movable  kidney  has  been  observed  at  all  ages,  but  is  mo.st  usual  in  middle 
life.  It  is  more  common  in  women  than  men  in  the  proportiorvof  7  to  1  — 
a  fact  attributed  to  compression  of  the  base  of  the  chest  by  the  corset 
and  the  change  in  the  position  of  the  uterus  and  the  relaxation  of  thft* 
abdominal  wall  after  repeated  child-bearing.  It  occurs,  however,  iri 
women  who  have  never  borne  children.  It  is  mostl}'  unilateral,  several 
times  as  often  on  the  right  side  as  on  the  left,  and  occasionally  double. 
The  greater  frequency  on  the  right  side  is  attributed  to  the  relation  of  the 
right  kidney  to  the  liver  and  the  respirator}-  movement  communicated  to 
it  by  the  latter  organ.  In  the  anamnesis  there  is  sometimes  an  antecedent 
history  of  injury  or  strain.  The  kidney  undergoes  dislocation  together 
with  the  other  abdominal  viscera  in  Glenard's  disease — enteroptosis. 

Symptoms. — In  a  large  proportion  of  the  cases  there  are  no  definite 
or  characteristic  symptoms.  Neurasthenic  and  gastro-intestinal  symptoms 
are  common.  Constipation  is  frequent  and  fecal  obstruction  may  occur. 
Dragging  pains  in  the  lumbar  region,  especially  upon  prolonged  standing, 
are  observed.  Neuralgic  pains  in  the  abdomen  occur.  The  tumor,  which  is 
often  accidentally  discovered  by  the  patient,  is  not  tender  upon  gentle 
pressure,  but  when  firmly  compressed  there  is  a  dull,  sickening  pain.  Dietl's 
Crises. — In  some  cases  of  floating  kidney  there  are  paroxysmal  attacks, 
characterized  by  abdominal  pain,  nausea,  and  vomiting,  with  chills,  fever, 
and  collapse.  These  attacks  have  been  mistaken  for  renal  colic,  acute 
intestinal  disease,  and  appendicitis,  but  the  kidney  may  be  felt  and  is 
tender,  swollen,  and  less  freely  movable  than  usual.  The  urine  during  the 
attack  may  contain  uric  acid  or  calcium  oxalates  in  excess,  and  inter- 
mittent hsematuria  may  occur.  These  paroxysms  have  been  ascribed  to 
torsion  of  the  renal  vessels.  Intermittent  hydronephrosis  sometimes  occurs. 
The  nervous  symptoms  of  movable  kidne}-  are  important.  In  women 
hysterical  manifestations,  in  men  hypochondriasis  are  common.  Such 
patients  are  very  susceptible  to  suggestion,  and  their  sufferings  are  often 
much  increased  when  the  diagnosis  is  communicated  to  them.  In  other 
cases  a  plain  statement  of  the  cause  of  the  trouble  is  followed  by  relief. 

Physical  Examination. — The  patient  should  be  placed  upon  his  back, 
with  the  abdominal  muscles  relaxed.  In  well-marked  cases  the  tumor  is 
plainly  visible  and  palpable  in  the  erect  posture.  Ordinarily,  upon  bimanual 
palpation  in  the  dorsal  decubitus,  one  hand  being  placed  in  the  lumbar 
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region,  the  other  in  the  hypochondrium,  with  gentle  manipulation  during 
full  respiratory  movements,  the  kidney,  if  movable,  may  be  recognized  by 
the  fingers  upon  the  abdomen  as  an  oval,  smooth  mass.  By  this  manoeuvre 
various  degrees  of  mobility  may  be  determined.  (1)  Palpable  Kidney. — 
The  lower  end  of  the  organ  may  be  felt  upon  deep  palpation  just  below 
the  edge  of  the  ribs  in  the  nipple  line — a  condition  of  little  or  no  clinical 
import.  (2)  Movable  Kidney. — Upon  deep  inspiration  the  fingers  upon 
the  abdomen  may,  if  there  is  little  abdominal  fat,  be  pressed  over  the  upper 
end  of  the  kidney,  which  can  be  thus  fixed  for  the  time  but  has  no  wider 
excursion — a  degree  of  dislocation  the  importance  of  which  is  frequently 
overrated.  (3)  Floating  or  Wandering  Kidney. — The  organ  may  be 
felt  as  an  oval,  smooth,  solid  tumor,  having  the  size  and  contour  of  the 
kidney.  In  some  instances  the  hilum  and  pulsating  renal  artery  can  be 
recognized.  This  tumor  is  freely  movable,  and  sometimes  lies  just  above 
Poupart's  ligament,  or  may  by  gentle  pressure  be  displaced  to  the  median 
line  or  beyond  it.  In  different  postures  the  wandering  kidney  changes  its 
position,  falling  forward  in  the  knee-elbow  position,  and  away  from  the 
abdominal  wall  in  the  dorsal  decubitus,  when  it  is  often  possible  to  slip  it 
upward  into  its  normal  place.  To  this  degree  of  displacement  belong  the 
more  distressing  symptoms  of  ren  mobilis.  Dilatation  and  downward  dis- 
placement of  the  stomach  can  be  demonstrated  in  a  large  proportion  of 
the  cases,  especially  in  women. 

Diagnosis. — Direct. — A  positive  diagnosis  can  usually  be  made  in 
palpable  and  movable  kidney  by  the  position  of  the  smooth,  rounded, 
firm  tumor,  which  descends  with  deep  inspiration  and  can  be  made  to  dis- 
appear by  pressure  upward  and  backward,  particularly  when,  as  sometimes 
happens  upon  repeated  examination,  flattening  or  tympanitic  resonance  is 
found  in  the  renal  regrion  upon  the  same  side.  Floating  kidney  rarely 
presents  difficulty  in  diagnosis.    See  examination  by  Rontgen  rays. 

Differential. — Tumor  of  the  Gall-bladder. — The  mass  presents  at 
the  border  of  the  ribs,  has  the  respiratory  movement  of  the  liver,  cannot 
be  grasped  from  above,  and  when  forced  backward  immediately  returns 
to  its  former  position.  Its  movement  is  less  extensive  than  in  floating 
kidney  and  is,  roughly  speaking,  in  the  arc  of  a  circle  having  its  centre  in 
the  normal  position  of  the  gall-bladder.  Furthermore,  in  tumors  of  the 
gall-bladder  the  upper  margin  reaches  and  is  continuous  with  the  liver. 
Other  tumors  of  the  liver  and  tumors  of  the  bowel  are  fixed  and  do  not 
present  the  characteristic  contour  of  the  kidney.  Movable  Spleen. — Any 
doubt  as  to  whether  a  movable  tumor  upon  the  left  side  is  the  kidney  or 
spleen  is  at  once  settled  by  the  shape  of  the  tumor  and  the  presence  or 
absence  of  the  normal  area  of  dulness  in  the  splenic  region.  Tumor  of  the 
Pylorus. — Carcinoma  in  this  region  may  be  freely  movable.  Under  such 
circumstances  the  shape  of  the  tumor,  its  relation  to  the  stomach,  filled 
and  emptied  by  means  of  the  stomach  tube,  dulness  in  both  renal  regions, 
and  the  prominence  of  gastric  symptoms  are  of  diagnostic  value.  Ovarian 
Cysts. — The  facts  that  the  tumor  arises  from  the  pelvis,  that  its  outline  is 
round  or  globular,  that  it  is  elastic  rather  than  firm,  and  that  it  cannot  be 
made  to  disappear  into  the  normal  position  of  the  kidney,  readily  settle 
any  doubt  as  to  the  differential  diagnosis. 
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Prognosis.  —  Tlu'  outlook  as  to  jxTinaiu'iit  lixalioii  is  leKi  hopeful  than 
as  to  relief  by  the  adjust  incuts  that  follow  impnjvenieiit  in  the  ^'cneral 
health.  Nephropexy  and  nephrorrhaphy,  with  and  without  decapsulation, 
have  many  successes  and  many  failures  to  their  credit.  Relief  in  many  cases 
may  be  obtained  by  a  suit<il)le  belt  and  pad  and  treatment  of  the  neuras- 
thenia. 

RENAL  DISEASES. 

The  patholofjical  conditions  of  the  kidneys  comprised  under  the  gen- 
eral term  Brijjht's  disease  cannot  be  satisfaetoi-ily  classified,  either  from  the 
clinical  or  the  patholoy:ical  standpoint.  Still  less  can  the  clinical  varieties 
be  closely  coordinated  with  the  post-mortem  findings.  Clinically  the  cases 
may  be  grouped  as  acutei  and  chronic ;  etiologically  as  toxic  or  infectious ; 
anatomically  they  are  all  diffuse;  that  is  to  say,  epithelial,  vascular,  and 
intertubular  tissues  are  involved,  but,  since  the  changes  in  these  structures 
vary  in  degree,  parenchymatous,  glomenilar,  and  interstitial  forms  are 
recogni/.ed,  according  as  one  or  the  other  of  these  groups  of  tissues  is  par- 
ticularly affected. 

Bright's  Disease. — This  unfortunate  designation  is  still  sometimes 
applied  to  conditions  characterized  by  renal  symptoms  and  attended,  by 
albuminuria. 

Nephrosis. —  The  nephroses  comprise  the  toxic,  degenerative  forms  of 
renal  disease,  in  Avhieh  the  tubules  are  involved  without  marked  glomerular 
implication.  They  include  febrile  albuminuria,  the  condition  in  subli- 
mate, chrome  and  other  intoxications,  in  pregnancy  and  the  amyloid 
kidney  (q.v.). 

Nephritis. — Inflammation  of  the  kidney.  The  forms  are  acute,  sub- 
acute, and  chronic.  The  nephritides  comprise  diffuse  glomerulonephritis, 
acute  and  chronic,  interstitial  nephritis  and  the  specific  forms  of  inflam- 
mation of  the  kidneys  caused  by  tuberculosis  and  syphilis  (q.v.). 

III.   CIRCULATORY  DERANGEIVIENTS. 

Theoretically  anannia  and  congestion  occur. 

(a)  Renal  Anaemia. — Xo  positive  diagnosis  of  anaemia  of  the  kidneys 
can  be  made. 

(b)  Congestion  of  the  Kidneys. — Active  Congestion. — Etiology. — 
Certain  drug's  as  the  terebinthinates  and  cantharides,  when  taken  in  over- 
doses, are  accredited  with  causing  congestion  of  the  kidneys.  Exposure 
to  damp  and  cold,  various  poisons  and  irritants  have  the  same  effect. 
Active  hypera?mia  is  characteristic  of  the  onset  of  acute  nephritis,  from 
which  it  cannot  be  clinically  differentiated.  Post  mortem  the  kidney  is 
large,  dark,  and  soft,  and  upon  section  drips  blood.  The  condition  is 
typical  in  postscarlatinal  nephritis.  The  urine  is  scanty,  densely  album- 
inous, and  contains  red  blood-corpuscles  and  tube-casts. 

Chronic  Passrt:  Congestion. — Stasis  Kidney. — Etiology.  —  The 
hypei*aemia  results  from  the  transference  of  blood-pressure  from  the  arterial 
to  the  venous  side  of  the  circulation,  which  occurs  in  cardiac  disease  and 
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emphysema,  and  locally  from  pressure  upon  tlie  renal  veins  by  the  pregnant 
uterus,  abdominal  tumors,  and  large  ascites.  The  condition  found  post 
mortem  is  known  as  eyanotic  induration.  It  is  a  chronic  tubular  degener- 
ation. The  urine  is  diminished,  dark  red  in  color,  of  high  specific  gTavity, 
and  contains  albumin  in  moderate  amount,  "with  hyaline  tube-casts.  A 
few  red  blood-corpuscles  may  be  present  in  the  sediment.  The  line  between 
congestion  and  nephritis  cannot  always  be  drawn  at  the  bedside.  Hyaline 
casts  only,  moderate  albumin,  isolated  red  corpuscles,  total  absence  of  uraemic 
symptoms,  cynosis  rather  than  pallor,  and  improvement  upon  the  adminis- 
tration of  digitalis  suggest,  in  a  heart  case,  the  diagnosis  of  congestion 
rather  than  nephritis.  Prognosis. — The  causal  conditions  in  chronic 
hyperemia  of  the  kidneys  are  such  as  to  render  the  prognosis  unfavorable, 
(c)  Hemorrhagic  Infarct  of  the  Kidney. —  Etiology. — Embolism  of 
renal  arteries  occurs  in  valvular  disease,  endarteritis,  and  traumatism 
involving  the  renal  artery.  Symptoms. — Sudden  pain  in  the  region  of  the 
kidney  upon  one  side,  with  corresponding  tenderness  upon  pressure,  and 
haematuria  constitute  the  symptoms  in  well-marked  cases.  These  s:vTnp- 
toms  are  all  transient,  the  pain  and  tenderness  subsiding  in  the  course  of 
a  day  or  two,  the  blood  disappearing  from  the  urine  in  three  or  four  days, 
and  the  albumin  a  short  time  later.  In  the  majority  of  instances  in  which 
infarcts  are  found  post  mortem  no  clinical  ^^'mptoms  have  been  noted. 
Diagnosis. — Hemorrhagic  infarct  of  the  kidney  cannot,  as  a  rule,  be  diag-- 
nosticated  during  life.  When  the  above  symptoms  occur  in  a  patient  in 
whom  the  etiological  factors  are  present,  or  in  whom  embolic  processes 
elsewhere  can  be  demonstrated,  the  diagnosis  is  positive.  Prognosis. — 
The  outlook  is  that  of  the  underlying  morbid  conditions.  Old  infarcts  of 
the  kidneys  are  often  found  in  post-mortem  examinations. 

IV.  UREMIA. 

Definition. —  A  toxaemia  developing  in  the  cour-se  of  acute  or  chronic 
nephritis  and  other  conditions  characterized  by  deficient  urinary  secre- 
tion or  complete  anuria,  and  manifested  by  irregularly  associated  nervous 
and  gastro-intestinal  symptoms. 

Various  hypotheses  have  been  advanced  regarding  the  pathology  of 
uraemia,  among  which  the  following  are  important :  1.  That  it  is  due  to 
the  accumulation  of  excrementitious  substances  normally  eliminated  by 
the  kidneys,  especially  urea,  salts,  and  nitrogenous  bodies.  2.  That  it  is 
caused  by  toxins  evolved  in  the  course  of  abnomial  tissue  metabolism, 
of  the  nature  of  which  nothing  positive  is  known.  Uraemia  has  been 
attributed  to  derangements  of  a  hypothetical  internal  secretion  of  the  kid- 
ney.   3.  That  the  nervous  symptoms  are  largely  due  to  local  cerebral  oedema. 

Symptoms. — rr-?emia  may  be  of  every  grade  of  intensity  and  of  the 
most  variable  duration.  Latent,  acute,  and  chronic  forms  are  therefore 
described. 

The  Latent  Form. — This  form  has  been  especially  studied  in  cases  of 
complete  anuria.  The  patient  may  suffer  A^ery  little  inconvenience.  Pre- 
liminary headache  and  the  alternation  of  convulsions  and  coma  seen  in  acute 
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uru'inia  art'  ol'ton  ;il)si'iit.    Tlic  mind  icniaiiis  clear,  the  pupils  are  contracted, 
iiiu.scular  twitcliiiij;saii(l  vomit  iiiudccur.    Tlie  temperature  is  subnormal. 

The  Acltk  Form. — 'i'he  onset  is  preeedetl  hy  headache,  mental  con- 
fusion, dulness,  and  drowsiness.  The  attack  begins  abruptly  with  vomit- 
ing: and  diarrha'a,  or  convulsions  alternating:  with  or  followed  by  coma,  or 
coma  may  develop  in  the  absence  of  convidsions.  Such  an  attack  very  often 
occurs  in  persons  in  whom  no  previous  indications  of  nephritis  have  ))een 
ohsen'ed.  Fever  of  irre<j:ular  t^'pe  is  fre(|uently  [)rcsent,  and  may  be,  in 
acute  nephritis,  a  manifestation  of  the  underlying  disease  or  symptomatic 
of  some  complication,  as  an  intercurrent  inflammatory  or  infectious  process, 
itself  the  cause  of  the  ura'mia,  or  the 
fever  may  be  part  of  the  ura'mic  symp- 
tom-complex. 

The  Chronic  Form. — The  patient 
may  g"o  about  and  in  a  way  attend  to 
his  aiU'airs.  He  suffers,  however,  from 
headache,  vertigo,  confusion,  drowsi- 
ness, and  pruritus,  and  veiy  often  has 
transient  muscular  twitchings.  Dysp- 
ntea,  which  may  be  continuous  or 
paroxysmal,  and  is  frequently  noc- 
turnal only,  is  a  common  symptom  in 
chronic  urtpmia.  It  is  often  regarded 
as  asthma.  The  respiration  is  some- 
times Cheyne-Stokes  in  type.  Itching, 
numbness,  and  cramps  in  the  calves  of 
the  legs  also  occur.  Local  palsies, 
hemiplegias,  and  monoplegias  occur, 
and  are  frequently  transient.  The 
psychoses  of  chronic  urajmia  are  im- 
portant. The'y  veiy  often  occur  in 
persons  not  known  to  have  nephritis. 
]Mania  and  delusional  insanity  are  com- 
mon. Delusions  of  persecution,  sui- 
cidal tendencies,  and  melancholia  occur. 
The  alienist  may  be  in  doubt  whether 
an  insane  person  has  nephritis,  or  a 
patient  suffering  from  nephritis  has  an  ura^mic  psj'chosis — an  uncertainty 
which  emphasizes  the  artificial  character  of  nosological  classifications. 

The  convulsions  of  uramiia  may  occur  abruptly  or  after  a  spell  of  head- 
ache and  restlessness.  They  closely  resemble  the  epileptic  seizure,  though 
the  epileptic  cry  is  said  not  to  occur.  The  repetition  of  the  general  convul- 
sion with  unconsciousness  in  the  intei'x'als  may  suggest  "  status  epilepticus. " 
Jacksoniaii  epilepsy  may  occur.  The  temperature  sinks  as  a  rule  after  the 
attack.  Ura?mie  amaurosis  may  occur  after  a  convulsive  attack,  or  in 
the  absence  of  convulsions.  It  may  pass  oft'  in  the  course  of  a  few  days. 
The  ophthalmoscopic  findings  are  negative.  Urcemic  deafness  of  the  3am« 
fleeting  character  has  also  been  observed. 


«<-»;ix,v- 

^ 

E 

M 

E 

^\z 

M 

E  I 

ITT 

M,E 

ME 

M  E 

ME 

1 

1 

TJMl'/.-lm  t 

1 

i 

1 

y 

107° 

1l06° 

|l05° 

104« 

105° 

102° 

101° 

100° 

99° 

1  98° 

1 

■ 

- 

j 

- 

1 

1 

i 

_ 

_ 

_ 

_  „ 

_ 

-> 

1 



_ 

— 

— 

— 

r 

~ 

-\ — 

— 

' — 

— 

^ 

1 

IS 

4 

(  M 

I 

1 

f  1 

/ 

^ 

f 

\ 

\  1 

\ 

\l 

\ 

V 

\ 

X 

\ 

1 

fS' 

/6 

/7 

/f 

/f 

3.0 

2./ 

^z 

ia 

..-- 

,.-- 

,y 

-■■ 

•  389 


■37» 


Fig.  325. 


-Chronic  parenchymatous  nephritis. 
Uraemia;  convulsion:^. 


518  MEDICAL  DIAGNOSIS. 

Persons  suffering  from  chronic  ursemia  frequently  have  no  appetite 
and  a  foul  tongue  and  breath.  The  stomatitis  sometimes  present  has  no 
special  characters.     The  blood-presisure  is  almost  always  high. 

In  grave  cases  of  acute  ursemia  a  frost-like  efflorescence  of  urea  has 
sometimes  been  observed  upon  the  skin.  Acute  inflammations  of  the 
serous  membranes,  endocarditis,  pericarditis,  pleurisy,  peritonitis,  and, 
much  more  rarely,  meningitis  occur  as  terminal  events  in  patients  suffer- 
ing from  conditions  in  which  chronic  ursemia  has  developed. 

Diagnosis. — Direct. — The  diagnosis  of  ursemia  depends  upon  the 
association  of  nephritis  and  nervous  symptoms  of  more  or  less  irregular 
character  and  combination.  In  cases  of  anuria  from  any  cause  a  direct 
diagnosis  is  justified.  In  other  cases  an  examination  of  the  urine  yields 
definite  data.  The  nervous  symptoms  are  often  such  that  a  diagnosis  by 
exclusion  becomes  necessary.  The  copious  vomitus  in  some  cases  may 
have  the  odor  of  ammonia,  since  the  urea  in  the  gastric  contents  may 
have  undergone  the  change  into  ammonium  carbonate.  The  determina- 
tion of  the  urea  output  in  the  urine  cannot  be  relied  upon  as  indicating 
the  approach  of  uraemic  symptoms. 

The  diagnosis  of  the  latent  uraemia  of  Roberts  rests  upon  the  asso- 
ciation of  certain  of  the  milder  symptoms  of  the  condition  with  more  or 
less  complete  anuria.  In  acute  fully  developed  uramia  with  vomiting, 
convulsions,  coma,  amaurosis,  and  stertorous  or  Cheyne-Stokes  respiration, 
the  symptom-complex  is  so  characteristic  that  errors  in  diagnosis  seldom 
occur.  If  some  of  these  symptoms  suddenly  develop  as  the  result  of  intoxi- 
cations or  severe  infectious  processes,  in  persons  not  suffering  from 
nephritis,  the  presence  of  albumin  in  relatively  small  amounts  and  hyaline 
casts  only,  without  red  blood-corpuscles  or  other  tube-casts,  particularly 
if  the  specific  gravity  of  the  urine  be  not  abnormally  low,  is  of  diagnostic 
value.  Nor  is  it  always  easy  to  recognize  the  nausea,  vomiting,  and  diar- 
rhoea of  the  gastro-intestinal  form  as  uraemic.  Chronic  ursemia  is  even 
more  difficult  of  recognition.  Asthma-like  attacks  with  shortness  of 
breath,  especially  at  night,  may  lead  to  an  incorrect  diagnosis  in  cases  in 
which  the  nervous  sjonptoms  are  slight  and  ill-defined.  The  acute  attack 
very  often  occurs  in  the  course  of  the  chronic  condition.  The  pupils  are 
inconstant.  They  may  be  dilated  or  normal.  The  presence  of  albuminuric 
retinitis  may  be  of  positive  diagnostic  significance. 

Differential,. — 1,  Cerebr.Uj  Disease. —  (a)  The  ursemic  attack,  with 
sudden  loss  of  consciousness,  and  hemiplegia,  especially  when  these  symp- 
toms are  associated  with  convulsions,  may  present  the  clinical  picture  of 
apoplexy  from  cerebral  hemorrhage  or  thrombosis.  In  favor  of  the  latter 
diagnosis  are  the  abruptness  of  the  onset,  the  completeness  of  the  loss  of 
power,  conjugate  deviation,  and  persistence  of  the  symptoms.  It  is  char- 
acteristic of  the  nervous  symptoms  of  uraemia  that  they  are  incomplete 
and  transitory,  (b)  Meningitis. — Sudden  coma  following  headache  and 
vomiting,  without  localizing  phenomena  but  attended  by  albuminuria, 
may  present  great  difficulties  in  diagnosis.  The  results  of  spinal  puncture 
are  important.  Stiffness  of  the  neck,  paralysis  of  cerebral  nerves,  retrac- 
tion of  the  abdomen,  and  Kernig's  sign  occur  in  meningitis,     (c)  Tumors. — 
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The  symptoms  of  coarse  lesions  ol'  tlu-  luiiin  may  suf^j^est  uni*mia.  Jack- 
soiiian  and  f^eneral  convulsions,  vomiting;,  liciuiache,  verti^^o,  and  hemi- 
pleyria  and  monoplegia  occur  in  botli  conditions.  But  in  anatomical  lesions 
the  symptoms  are  chronic  and  usually  thou^'h  not  always  progressive, 
while  in  unemia  characterized  by  such  .symptoms  the  attack  is  sudden 
and  freijuently  transitory.  2.  Sevkue  Infections. — There  are  ca.ses  of 
uraemia  in  which  stupor,  a  dry  tongue,  rapid,  feeble  pulse,  muscular  twitch- 
ing, and  fever  persi.st  for  weeks,  and  the  appearance  of  the  patient  suggests 
an  acute  specific  (li.sease  with  secondary  infection.  Tiiese  cases  may  re- 
semble: (a)  Enteric  Fever. — The  differentiation  from  ura-mia  depends 
upon  the  presence  of  a  pulse  relatively  slow,  as  compared  with  the  rise 
of  temperature,  splenio  tumor,  rose  rash,  a  temperature  range  conforming 
to  type,  and  a  positive  "Widal  reaction,  (b)  Miliarij  Tuberculosis. — The 
pubnonary  symjitoms  ajid  signs,  the  signs  of  an  associated  pleurisy  or 
pericarditis,  and  choroidal  tubercles  when  present  suffice  to  establish  the 
true  nature  of  the  affection,  (c)  Septic  Conditions. — Local  necrotic  proc- 
esses, multiple  foci  of  inflammation,  irregrdar  chills,  fever  and  sweating, 
embolic  phenomena  are  diagnostic.  3.  Intoxications. — Uremic  coma 
may  be  mistaken,  for  poisoning  bj-  alcohol  or  opium.  The  anamnesis  is 
important.  In  all  cases  the  urine  must  be  dra\\Ti  and  examined.  The  cir- 
cumstances in  which  the  patient  is  found  and  the  odor  of  the  breath  may 
be  suggestive,  (a)  Alcohol. — The  temperature  is  subnormal,  the  pupils 
usually  dilated,  the  coma  often  incomplete;  if  it  alternates  with  delirium 
the  latter  is  of  peculiar  tj^Dc  and  attended  with  tremor,  (b)  Opium. — 
Contracted  pupils,  slow  pulse  and  respiration,  profound  stupor  from 
which  the  patient  cannot  be  roused  favor  the  diagnosis  of  opium  poisoning 
rather  than  ura?mia. 

Prognosis. — As  unemia  is  a  secondary  toxaemia  the  prognosis  depends 
upon  that  of  the  primary'  disea.se.  Latent  uriemia  dependent  upon  anuria 
may  disappear  when  the  flow  of  urine  is  re-established.  The  ura?mia  of 
acute  nephritis  disappears  with  recovery  from  the  renal  condition;  that 
of  the  chronic  forms  may  be  tran.sient  and  recurrent.  Suddeu  ura?mic 
coma  is  common  in  chronic  interstitial  nephritis,  and  may  be  the  first 
indication  of  renal  disease.     It  is  frequently  fatal. 

V.  THE  NEPHRITIDES. 
(a)  Acute  Nephritis. 

Acute  ParencTiymatous  yephritis;  Acute  Diffuse  Glomerulonephritis. 

Definition. — Acute  diffuse  iufiamraation  of  the  kidneys,  caused  by 
the  action  of  cold,  poisons,  or  the  toxins  of  the  infectious  diseases,  and 
tharaeterized  by  scanty  urine  containing  albimiin,  blood-corpuscles,  and 
tube-casts,  a  tendency  to  di'opsy,  and  evidences  of  toxaemia. 

Etiology.  —  Exposure  to  cold  and  wet  is  very  often  followed  in  the 
course  of  a  day  or  two  by  the  evidences  of  acute  nephritis.  Trench  diggers 
and  other  laborers  in  low  wet  places  are  especially  liable.  It  is  common 
after  the  expasure  incident  to  a  debauch.  Certain  drugs,  as  cantharides, 
internally  administered  or  externally  applied,  turpentine,  balsam  of  Peru, 
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potassium  chlorate,  uaphthol,  and  certain  acids,  as  sulphuric  acid,  salicylic 
acid,  and  phenol,  in  excessive  doses  are  sometimes  followed  by  this  form 
of  nephritis.  The  nephritis  which  frequently  follows  scarlet  fever  is  typical. 
Less  common  and  usually  less  intense  is  the  acute  nephritis  associated 
with  pneumonia,  enteric  fever,  influenza,  and  diphtheria.  The  acute 
nephritis  of  yellow  fever  and  cholera  is  of  severe  type.  Nephritis  may  occur 
in  association  with  variola,  varicella,  meningitis,  syphilis,  septic  condi- 
tions, purpura,  and  angina  tonsillaris.  The  most  important  infecting 
organism  is  the  streptococcus,  especially  S.  Viridans.  Localization  in  the 
glomeruli  is  the  primary  renal  lesion.  It  is  probable,  however,  that  a 
streptococcus  toxaemia  without  localization  may  in  some  cases  cause 
nephritis.  The  acute  nephritis  of  pregnancy  is  usually  an  exacerbation 
of  a  preexisting  chronic  nephropathy ;  otherwise  the  condition  is  a  nephrosis 
— that  is  a  toxic  tubular  degeneration  without  glomerular  involvement. 
The  remarkable  form  which  occurs  after  extensive  burns  and  other 
cutaneous  lesions  probably  belong"s  to  this  group. 

Symptoms. — The  general  s^onptoms  after  exposure  to  cold  and  wet 
usually  develop  suddenly;  after  poisoning  and  the  infections,  gradually. 
The  onset  in  children  may  be  attended  with  convulsions;  in  adults,  by  a 
chill  or  chilliness.  Much  more  common  are  such  initial  symptoms  as  pain 
in  the  back,  nausea,  vomiting,  and  headache.  Pallor,  pufflness  about  the 
eyes,  and  oedema  of  the  ankles  are  very  often  the  first  symptoms  to  call 
attention  to  the  kidneys.  Fever  is  not  constant.  It  is  more  common  in 
children  than  adults.  The  temperature  may  reach  102°-103°  F.  (38.9°-39.5° 
C).    Its  range  does  not  conform  to  tj^e. 

The  urinary  changes  are  characteristic.  The  quantity  is  at  first  greatly 
diminished.  Anuria  may  occur.  Usually  a  few  ounces' — 100  to  200  c.c. — 
are  secreted  in  twenty-four  hours.  The  specific  gravity  is  high — 1.020  to 
1.030.  Later,  when  the  secretion  is  re-established,  the  specific  gravity  falls 
to  normal  or  below  it.  The  percentage  of  urea  is  high,  but  the  total  quan- 
tity is  greatly  reduced.  Owing  to  the  excess  of  solids  the  urine  is  not 
transparent.  It  varies,  in  color  from  a  mere  smokiness  to  the  dense,  opaque 
brown  of  porter.  These  changes  are  due^  to  the  presence  of  blood,  but  the 
urine  is  never  bright  red.  Upon  standing  an  abundant,  dark,  coarse  sedi- 
ment is  precipitated,  which  consists  of  red  blood-corpuscles,  epithelium 
from  the  urinary  tract,  uric  acid  and  other  crystals,  and  hyaline,  granular, 
blood,  and  epithelial  tube  casts.  Albumin  is  abundant  and  upon  testing 
precipitates  in  coarse,  curdy  flakes.  Upon  the  application  of  heat  the  urine 
may  solidify  in  the  test-tube.  The  foregoing  urinary  changes  are  of  highest 
grade  in  the  beginning  of  the  attack.  They  are  to  some  extent  a  measure 
of  the  severity  of  the  disease  and  they  gradually  lessen  as  improvement 
occurs  in  favorable  cases. 

Dropsy,  though  exceptionally  absent,  is  a  frequent  and  important 
symptom.  It  varies  from  mere  pufflness  about  the  eyelids  to  a  general 
anasarca  with  effusion  into  the  serous  sacs.  It  is  a  peculiarity  of  the  dropsy 
of  acute  nephritis  that  it  is  irregular  in  its  distribution  and  does  not  always 
gravitate  according  to  the  posture  of  the  patient.  The  degree  of  oedema  is 
greater  after  colds,  in  pregnancy,  and  after  scarlatina  than  after  the  other 
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iiil'ec'tioiis.  Ill  the  nephritis  ol' tliplitlu'iia  then- niiiy  be  little;  or  ikhic.  Tlicrc 
iire  cases  of  j)ost-searlatiiial  nephritis  in  wliiili  (MTiision  into  the  serous 
eavities  occurs  with  s<'anty  suheutaneous  (edeiiia.  Pulmonary  o'deina 
and  ledenia  of  the  j^lottisi  nuiy  occur.  Anteniia  is  an  early  and  marked 
condition.  Epi.staxis  is  common  and  sjanptomatic  purpura  not  infre- 
(pu'ut.  The  pulse  tension  may  be  increased  and  the  aortic  second  sound 
accentuated.  Acute  dilatation  of  the  heart  may  occur.  All)uminurie 
retinitis  is  eompai"atively  infrequent,  thouj^h  retinal  ht.'morrhages  are 
occasionally  encountered. 

Ura'mic  symptoms,  among  which  we  include  the  i)reliminary  anorexia, 
dulness,  and  headache,  and  the  initial  nausea  and  vomiting,  are  almost 
constant.  AVhen  to  these  minor  symptoms  caused  by  the  retention  of 
excrementitious  substances  are  added  convulsions  and  coma,  the  condi- 
tion of  acute  nnvmia  is  fully  established.  This  may  occur  at  any  period 
in  the  course  of  the  attack. 

Diagnosis. — Direct. — The  general  s^Tiiptoms  are  variable  and  by  no 
means  characteristic.  I'allor,  -with  slight  putHness  of  the  ankles  or  eyelids, 
may  be  present  in  the  absence  of  subjective  sensations  of  impaired  health; 
or  the  symptoms  of  the  causal  affection  may  mask  those  of  the  nephritis. 
This  is  apt  to  be  the  ease  in  pregnancy.  It  is  therefore  imperative  that  the 
urine  be  examined  at  intervals  of  two-  or  three  weeks  as  a  matter  of  routine 
during  gestation.  The  clinical  picture  of  acute  nephritis  in  the  acute 
eases  following  cold,  or  occurring  after  scarlatina,  is  such  as  to  justify 
a  positive  diagnosis.  In  the  insidiously  developing  cases  the  conditions 
may  be  less  obvious.  The  urinary  findings  as  given  above  are  of  diagnostic 
significance.  The  presence  of  blood-corpuscles  with  blood  and  epithelial 
casts  is   characteristic. 

Differential. — 1.  Simple  febrile  albmninuria  cannot  in  all  cases  be 
distinctly  differentiated  from  an  infectious  nephritis.  In  favor  of  the 
fomier  is  the  absence  of  special  symptoms,  pallor,  slight  oedema,  or  ura?mic 
phenomena,  and  certain  characters  of  the  urine,  namely,  albuminuria  *of 
lighter  degree  and  transitory  duration,  lower  specific  gravity  and  larger 
quantity  of  the  urine,  and  the  absence  of  blood-corpuscles  and  blood  and 
epithelial  casts. 

2.  Iniercurrent  acute  nephritis  in  the  course  of  chronic  nephritis.  This 
condition  is  by  no  means  infrequent.  The  acute  attack  has  the  clinical 
phenomena  of  the  primary  affection  and  is  often  regarded  as  primary. 
Attention  to  the  anamnesis,  which  shows  antecedent  poor  health,  charac- 
terized by  "sveakness  and  lassitude,  headache,  gastric  derangements,  pallor, 
and  slight  or  transitory  oedema,  and  usually  the  absence  of  any  recent 
definite  causal  factor,  may  explain  the  occun-ence  of  acute  dropsy  with 
toxic  phenomena.  The  urinary  changes  are  less  sharply  defined  than  in 
the  primary  cases,  and  a  tense  pulse  with  cardiac  hypertrophy  and 
accentuated  aortic  second  sound,  and  particularly  albuminuric  retinitis, 
render  the  diagnosis  of  coexistent  chronic  nephritis  certain. 

Chronic  Passive  Congestion  of  the  Kidneys. — This  form  of  kidney 
disease  might  be  mistaken  for  early  nephritis  if  the  urinarr  findings  were 
made  the   diagnostic   criteria,  but  the  signs  of  myocardial  insuffieiency, 


522  MEDICAL  DIAGNOSIS. 

dyspnoea,  oedema,  hepatic  enlargement,  cardiac  dilatation,  and  arrhythmia 
are  very  suggestive.  If  the  symptoms  clear  up  under  rest  in  bed  and 
digitalis,  the  absence  of  nephritis  may  be  assured.  The  tests  of  renal 
functions  may  be  necessary. 

Prognosis. — The  outlook  depends  more  upon  the  course  than  upon 
the  immediate  condition  of  the  patient.  It  is  more  unfavorable  in  post- 
scarlatinal and  puerperal  nephritis  than  in  other  forms.  Acute  nephritis 
following  cold  is  less  dangerous.  That  which  follows  the  various  infections 
other  than  scarlet  fever  is  usually  of  milder  type.  Complete  and  rapid 
recovery  may  follow  the  intense  forms  associated  with  yellow  fever  and 
cholera.  The  death-rate  in  infancy  is  not  lower  than  33  per  cent.  The 
prognosis  as  to  entire  recovery  is  uncertain.  Acute  nephritis  is  very  often 
the  point  of  departure  for  the  chronic  form.  Even  with  apparent  recovery- 
there  remains  an  especial  liability  to  attacks  later  in  life.  At  the  onset 
neither  the  dropsy,  the  amount  of  urine,  nor  the  proportion  of  albumin 
which  it  contains  justifies  a  positive  prognosis.  Urgent  urasmic  symp- 
toms are  always  alarming.  In  the  gravest  acute  nephritis  dropsy  may 
be  absent.  Complete  anuria  lasting  for  a  day  or  two  may  occur  in  cases 
terminating  favorably,  and  dense  albuminuria)  often  gradually  disappears. 
Low  arterial  tension,  intense  anaemia,  persistence  of  dropsy,  effusion  into 
the  serous  sacs,  continuing  albuminuria  of  high  grade,  and  chronic  uraemie 
symptoms  are  of  unfavorable  prognostic  import.  Cases  thus  characterized 
are  liable  to  an  acute  fatal  exacerbation,  or  escaping  that,  to  a  chronic 
course.  The  absence  of  these  conditions  is  favorable.  Recovery  may  be 
practically  complete  in  four  or  six  weeks.  In  other  cases  a  favorable  termi- 
nation may  occur  at  the  end  of  several  months. 

(b)  Chronic  Nephritis. 

Anatomically  two  principal  forms  are  encountered,  namely,  chronic 
parenchymatous  nephritis  and  chronic  interstitial  nephritis,  ai?.d  these 
respectively  manifest  themselves  by  a  more  or  less  well-defined  symptom- 
complex. 

1.  CHRONIC  PARENCHYMATOUS  NEPHRITIS. 

Chronic  Diffuse  Glomerulonephritis;  Chronic  Desquamative  Nephritis; 

Large  White  Kidney. 

Definition.  —  Chronic  diffuse  inflammation  of  the  kidneys,  occurring 
as  a  sequel  of  acute  nephritis  or  developing  insidiously,  with  marked  changes 
in  the  parenchyma  and  lesions  of  the  interstitial  connective  tissue,  and 
characterized  by  albuminous  urine  of  high  specific  gravity  containing  tube- 
casts,  oedema  and  secondary  anaemia. 

Etiology.- — This  form  of  nephritis  frequently  follows  the  acute  variety 
and  is  due  to  the  same  causes.  In  many  cases  it  insidiously  develops  after 
an  acute  attack  in  the  course  of  a  chronic  infection.  It  is  common  in 
persons  who  have  suffered  from  repeated  attacks  of  malarial  fever,  and  in 
chronic  alcoholism.  It  is  met  with  at  all  ages,  but  is  especially  common 
in  early  adult  life,  and  in  children  as  su  sequel  of  scarlatinal  nephritis. 
In  adult  life  it  is  more  frequent  in  males  than  females. 
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The  kidneys  may  sliow  llie  eli:iiif,'i'.s  wliieh  (•oiistitutc  tlie  lurtrc  white 
kidney,  the  small  white  or  pale  granular  kidney,  or  the  kidney  of  chronic 
liemorriiairic  nephritis.  It  luus  lu'en  definitely  established  that  the  i)alt' 
trranuhir  kidney  is  a  condition  consecutive  to  tiie  lar.^e  white  kidney.  Tiie 
renal  epithelium  shows  dej?enerative  changes.  The  tubules  contain  red 
and  white  blood  corpuscles.  Tiie  glomeruli  are  enlarged  and  show  nuclear 
changes  in  tiie  endothelial  and  connective  tissue  cells.  (Edema  of  the 
intei-stitial  conmrtive  tissue  and  areas  of  round-ceiled  infiltration  may 
be  seen. 

Symptoms. — When  consecutive  to  the  acute  form,  chronic  paren- 
di^inatous  nephritis  presents  similar,  though  less  urgent,  symptoms.  A 
majority  of  the  patients,  after  a  period  of  failing  health  with  ill-defined 
s\™ptoms,  become  pallid  and  puffy  about  the  eyelids  and  ankles,  or  the 
albumin  and  casts  are  discovered  upon  routine  examination  of  the  urine. 

The  urine,  especially  in  the  earlier  course  of  the  di.sea.se,  is  diminished 
in  quantity,  averaging  in  the  adult  750  to  1000  e.c.  in  the  course  of  twenty- 
four  hours.  "With  increasing  dropsy  the  output  usually  diminishes,  to  again 
increase  as  the  dropsical  effusion  undergoes  resorption.  It  is  dirty  yellow 
in  color  and  turbid  from  the  presence  of  urates.  Upon  standing  it  precipi- 
tates a  sediment,  which  reveals  upon  examination  leucocytes,  often  red 
blood-corpuscles,  epithelium  from  the  urinary  passages,  and  many  tube- 
casts,  hyaline,  granular,  fatty,  and  epithelial.  Albiunin  is  usually  abundant, 
showing  a  relative  decrease  during  repose  and  an  increase  after  exercise. 
It  varies  in  amount  from  .5  to  2  per  cent.  The  specific  gravity  is  above 
normal,  vaiying  from  1.025  to  1.035.  As  the  case  progresses,  the  average 
daily  quantity  of  urine  augments,  while  the  average  daily  amount  of 
albumin  excreted  declines,  and  the  specific  gravity  falls.  The  daily 
amount  of  urea  fluctuates,  but  the  average  is  below  the  normal.  The 
presence  of  blood  in  considerable  quantities  is  suggestive  of  chronic 
hemorrhagic  nephritis. 

The  tendency  to  dropsy  is  characteristic  of  this  form  of  nephritis. 
The  eyelids  and  ankles  early  in  the  disease,  the  subcutaneous  tis.sues 
generally  later,  and  toward  the  close  the  serous  sacs  become  the  seat  of 
dropsical  effusions.  The  loose  tissues  of  the  genitalia  in  both  sexes,  and 
dependent  parts  in  general,  become  in  advanced  cases  highly  di-stended  and 
cedematous.  Urfemic  s^-mptoms,  especially  headache  and  drowsiness,  are 
common.  Gastro-intestinal  s^Tnptoms,  anorexia,  nausea,  vomiting,  and  diar- 
rhoea belong  to  this  group.  Comiilsions  may  occur  as  the  end  approaches. 
Albuminuric  retinitis  is  not  common  early  in  the  disease.  Hypertrophy 
of  the  heart  is  of  less  frequent  occurrence  and  less  marked  than  in  the 
chronic  interstitial  form.  The  longer  the  duration  of  the  disease  the 
greater  the  tendency  to  cardiac  enlargement.  The  blood-pressure  is  usually 
increased,  the  aortic  second  sound  accentuated,  and  some  degree  of  arterio- 
sclerosis gradually  develops.  In  chronic  parenchymatous  nephritis  there  is 
a  peculiar  tendency  to  bronchitis,  pneimionia,  pleurisy,  and  pericarditis. 

A  protracted  course,  with  the  s^Tnptoms  and  urinary  changes  of  chronic 
parenchATuatous  nephritis  passing  by  degrees  into  urine  suggestive  of  the 
chronic  interstitial  form,  would  justify  the  conclusion  that  the  large  white 
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kidneys  were  undergoing  changes  into  the  small  white  kidney  as  a  later 
stage. 

Diagnosis. — Direct. — The  recognition  of  this  foi-m  of  nephritis 
depends  npon  the  association  of  the  above-described  urinary  changes,  the 
tendency  to  dropsy,  and  mild  uremic  symptoms,  as  headache,  drowsiness, 
loss  of  appetite,  and  nausea.  In  mild  cases  the  diagnosis  must  rest  upon 
the  condition  of  the  urine.  The  facies,  which  exhibits  marked  pallor,  a 
dull,  pasty  complexion,  and  puffy  eyelids,  is  suggestive. 

Prognosis.  —  The  prognosis  is  grave,  both  as  to  life  and  as  to  recovery. 
A  limited  proportion  of  cases  under  very  strict  and  judicious  management, 
especially  among  children,  recover  in  the  course  of  a  year  or  two.  The 
greater  number  have  already,  when  the  diagnosis  is  made,  entered  upon 
a  life  of  chronic  invalidism.  The  scene  closes  with  increasing  and  unman- 
ageable dropsy,  acute  ur^emic  symptoms,  or  intercurrent  acute  inflammation, 
usually  of  the  pleurae  or  pericardium. 

2.  CHRONIC  INTERSTITIAL  NEPHRITIS 

Contracted  or  Granular  Kidney;  Sclerosis  of  the  Kidney ;  Gouty  Kidney. 

Definition.- — Chronic  diffuse  inflammation  of  the  kidneys,  associated 
with  overgrowth  of  inter-tubular  connective  tissue,  and  characterized  by 
insidious  development,  increased  urine  of  low  specific  gTavity,  albuminuria, 
which  is  usually  slight  and  often  intermittent,  arteriosclerosis,  and  little 
tendency  to  dropsy. 

Anatomically,  there  is  marked  increase  in  the  connective  tissue,  with 
degeneration  of  the  parenchymatous  structures.  The  process  is  essentially 
atrophic,  the  atrophy  probably  beginning  in  the  glomerules  and  tubules, 
and  being  followed  by  increase  in  the  connective  tissue.  Three  forms  are 
described:*  (a)  The  pale  gTanular  kidney,  to  which  reference  has  already 
been  made — secondary  atrophic  Mdney;  (b)  the  contracted  kidney,  occurring 
as  an  independent  affection — primary  atrophic  kidney;  and  (c)  sclerosis  of 
the  kidneys,  developing  in  connection  with  cardiovascular  disease — arterio- 
sclerotic atrophy  of  the  kidney. 

Etiology. — 'The  pale  granular  kidney  probably  constitutes  a  later 
stage  of  the  large  white  kidney,  in  which  atrophic  changes  in  the  secreting 
structures  have  been  followed  hy  connective-tissue  over'gro^vth.  The  pri- 
mary contracted  kidney  is  the  result  of  a  gradual  degenerative  process. 
Many  of  the  cases  occur  in  the  absence  of  discoverable  cause  and  may  be 
due  to  premature  senile  involution.  Focal  infection  is  probably  a  common 
cause.  Early  arteriosclerosis,  syphilis,  and  gout  are  causal  factors.  Chronic 
intoxications,  especially  alcohol  and  lead,  play  an  important  part  in  the 
etiology  of  sclerosis  of  the  kidney.  Habitual  excesses  at  table,  especially  the 
eating  of  large  quantities  of  meat,  are  particularly  injurious.  The  arterio- 
sclerotic form  is  associated  with  cardiac  hypertrophy  and  sclerosis  of  the 
arterial  walls.  It  is  common  in  active,  energetic  men,  who  work  hard  and 
eat  and  drink  too  much.  Habitual  anxiety  and  worry,  and  inability  to 
endure  the  stress  of  life  favor  the  development  of  the  vascular  changes  of 
which  contracted  kidney  is  the  outcome.    This  form  of  renal  disease  is  much 
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more  ('(nmnon  alter  forty  tluiii  in  early  life,  and  in  men  than  in  \\(jmen.  in 
this  eonntry  arterioseierosis  develops  at  an  earlier  afje  araonp  the  Slav 
immigiants  than  in  persons  of  other  nationalities.  Hereditary  inilumces 
aro  important.  In  faet  the  fonn  of  so-called  ehronie  interstitial  nephritis 
corresponding?  to  the  primary  atrophic  kidney  occurs  with  snch  fre(inency 
in  successive  ^venerations  as  to  suLrpest  a  familial  causative  factor.  I  have 
UnowledLTO  of  several  families  in  which  almost  every  member  in  three  and 
in  some  e^ses  probably  four  frenerations  has  developed  this  disease  in  early 
middle  Iffe. 

Symptoms. — The  changes  in  the  kidneys  are  insidious  and  frefjuently 
reach  an  advanced  stajre  before  they  eause  symptoms  that  attract  atten- 
tion. Acute  ui-a^mic  symi)toms  frecpiently  constitute  the  first  marked 
manifestations  of  the  disease.  The  earlier  •s.ATiiptoms,  headache,  frequent 
micturition,  and  digestive  disorders  are  often  disregarded  by  the  patient. 
I^Iore  conunonl'y  the  general  health  becomes  gradually  impaired.  The 
patient  is  weak  and  breathless  upon  exertion.  lie  rises  frequently  to 
pass  urine,  sutlers  from  habitual  headache,  and  complains  of  nausea  and 
occasional  vomiting. 

The  composition  of  the  urine  varies  to  some  extent  according  to  the 
variety  of  the  i^nal  atrophy.  In  the  secondary  form  the  quantity  of  the 
urine  is  less  and  the  amount  of  albumin  greater  than  in  the  primary  form. 
The  specific  gravity  is  more  nearly  normal,  that  is,  higher.  There  are 
various  kinds  of  casts  and  a  few  red  blood-corpuscles  in  the  sediment. 
The  tendency  to  dropsy  is  more  marked.  In  the  primary  form  the  quantity 
of  urine  is  much  increased  above  normal  and  frequently  reaches  as  much 
as  four  litres.  This  polyuria  is  the  cause  of  an  abnormal  thirst.  The 
color  is  pale  yellow,  the  transparency  clear,  and  the  specific  gravity  low — 
1.00.5  to  1.012.  A  scanty  sediment  is  deposited,  in  wliieh  are  found  a  few 
hyaline  and  granular  tube-casts,  granular  epithelial  cells,  leucocytes,  and 
rarely  red  blood-eoi-puscles.  The  amount  of  albumin  is  small,  especially 
after  repose.  It  increases  during  attacks  of  intercuiTcnt  disease  or  with 
cardiac  weakness,  when  the  quantity  of  urine  is  diminished.  It  is  char- 
acteristic of  this  form  of  nephritis  that  there  are  often  albumin-free  periods, 
especially  in  the  esirly  part  of  the  day.  The  casts  in  some  instances  disap- 
pear even  while  the  urine  remains  albuminous.  The  urinary'  solids  are 
decreased,  especially  urea.  Temporarily  the  urea  may  reach  normal, 
and  uric  acid,  phosphoric  acid,  the  chlorides,  and  ammonia  may  approach 
normal.  In  the  arteriosclerotic  form  polyuria  is  less  common,  the  color 
of  the  urine  is  nonnal,  the  albumin  is  more  abundant  and  more  constant, 
and  there  are  hyaline  and  granular  casts,  which  may  at  times  disappear. 

Drops}',  so  long  as  the  power  of  the  hypertrophied  heart  and  the 
polyuria  are  maintained,  is  absent  or  scanty.  Pretibial  oedema  may  be 
noted,  or  slight  puflfiness  of  the  ankles.  The  heart  is  hypertrophied,  the 
left  ventricle  being  first  affected.  The  apex  is  displaced  to  the  left  and 
downward.  The  impulse  is  forcible  and  sometimes  heaving.  The  aortic 
second  sound  is  accentuated.  There  mar  be  reduplication  of  the  first  sound, 
or  an  apex  systolic  murmur  transmitted  to  the  axilla.  Toward  the  close 
the  h}T)ertrophy  fails  and  the  signs  of  dilatation  are  pronounced,  together 
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with  lessened  urine,  increased  albumin,  and  mounting  dropsy.  The  pulse 
is  hard  and  tense.  The  superficial  arterial  walls  are  thickened  and  incom- 
pressible. The  radials  can  be  rolled  with  the  finger  like  a  whip-cord  upon, 
the  underlying  bone.  The  temporals  are  prominent  and  tortuous.  There 
is  early  and  persistent  increase  of  blood-pressure.  Epistaxis  is  common 
and  may  be  troublesome.  Hemorrhages  into  the  skin  occur.  Headache  is- 
a  very  common  symptom.  The  sjTnptoms  in  advanced  cases  are  mostly 
due  to  the  cardiovascular  conditions,  or  to  uraemia.  To  the  former  group 
are  to  be  referred  sudden  oedema  of  the  glottis  or  lungs,  pleural  effusion, 
and  some  ca^es  of  cardiac  dyspnoea.  This  symptom  may  resemble  asthma 
and  is  often  troublesome  at  night.  Cerebral  hemorrhage  is  not  uncommon. 
Fully  40  per  cent,  of  the  cases  of  apoplexy  occur  in  persons  suffering  from 
contracted  kidneys.  To  ursemia,  either  in  its  chronic  or  acute  forms,  must 
be  referred  certain  of  the  cases  of  nocturnal  dyspnoea — so-called  renal 
asthma,  Cheyne-Stokes  respiration,  nausea,  vomiting,  which  is  often  uncon- 
trollable, and  diarrhoea.  The  complexion  is  usually  pallid  and  muddy. 
Sweating  is  uncommon.  The  urea  "frost"  may  be  deposited  after  free 
perspiration.  Pruritus  and  eczema  are  common.  Muscular  cramps  occur, 
especially  on  waking  in  the  morning.  Albuminuric  retinitis  occurs  more 
frequently  than  in  any  other  form  of  nephritis.  Visual  troubles,  in  a 
large  proportion  of  the  cases,  lead  to  the  discovery  of  the  actual  condition. 
Sudden  blindness  without  ophthalmoscopic  findings — uramie  amauroisis — 
is  sometimes  observed.  Hemorrhages  beneath  the  conjunctivaB  or  into  the 
eyelids  occur.  Tinnitus  aurium  or  cerebri,  vertigo,  and  nervous  deafness 
are  encountered. 

Persons  subject  to  chronic  interstitial  nephritis  are  peculiarly  liable 
to  severe  intercurrent  diseases.  Bronchitis  and  pneumonia  are  eonunon. 
Inflammatory  affections  of  the  serous  membranes,  as  acute  pleurisy  and 
pericarditis,  occur. 

,  Diagnosis. — The  early  stages  of  chronic  interstitial  nephritis  present 
no  'characteristic  clinical  phenomena.  The  anatomical  condition  may  be 
advanced  in  cases  unattended  by  evidences  of  ill  health  prior  to  the  occur- 
rence of  the  acute  disease  which  has  been  the  cause  of  death.  The  asso- 
ciation of  cardiac  hypertrophy,  sclerotic  arteries,  high  pulse  tension, 
accentuated  aortic  second  sound,  with  copious  urine  of  low  specific  gravity 
containing  an  inconstant  trace  of  albumin  and  a  few  hyaline  and  granular 
casts,  justifies  a  positive  diagnosis.  The  urine  should  be  repeatedly  exam- 
ined, specimens  being  taken  at  night  and  in  the  morning.  The  condition 
is  often  discovered  accidentally  in  examination  for  life  insurance,  and  some- 
times overlooked  under  the  same  circumstances. 

The  diagnosis  of  small  granular  kidney  cannot  be  positively  made 
from  the  symptoms  and  urinary  composition.  It  is  rendered  probable  by 
a  previous  history  of  acute  or  chronic  parenchymatous  nephritis.  Nor 
can  the  arteriosclerotic  form  be  distinguished  from  the  other  varieties  with 
certainty.  The  diagnosis  becomes!  probable  when  the  patient  is  past  forty 
and  has  marked  cardiac  hypertrophy,  hardened  arteries,  increased  pulse 
tension,  and  uraemie  symptoms,  and  particularly  when  the  progress  of  the 
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case  is  coinparativi'ly  rapid,  l^'iiiictioiial  Icsts  ai-c  of  some  aid  in  detenniii- 
in^  the  pro<;irss  of  the  |)r()coss.  The  phenolsulplnmaphthalein  permeability 
is  moderately  diiiiinislicd. 

Prognosis. — 'I'hc  outlook  as  regards  recovery  is  hopeless.  The  disease 
is  incurable.  As  i"efi;ards  proloniratioii  of  life  and  a  fair  dcf^o-ee  of  health, 
the  prognosis  is  not  altojicther  witiiout  encouragement.  Many  of  the  cases, 
under  ciireful  mana^'ement  and  with  a  self-denyinj?  and  ref,adar  manner  of 
liviniif,  make  slow  i)r()<rres,s  and  continue  for  years  without  passing;  into 
invalidism.  The  sn'mi)t()ms  of  elironie  uneniia  are  dan^ei'  si^nials;  those  of 
acute  urtemia  heralds  of  catastrophe.  The  signs  of  cardiac  failure  are 
usually  the  beginning-  of  the  end. 

VI.   TUBERCULOSIS  OF  THE  KIDNEY. 

Definition. —  There  are  two  forms:  (a)  miliary  tuberculosis  of  the 
kidney  occurring  in  connection  with  general  miliary  tuberculosis  and  (b) 
local  renal  tuberculosis  arising  as  a  secondary  tuberculous  process  in  focal 
tuberculosis  in  some  other  organ  or  structure,  as  a  lymph  gland,  bone  caries, 
the  lungs,  and  so  on.  The  first  of  these  is  of  little  clinical  interest.  The 
.second  is  of  great  practical  inportance  from  the  standpoint  of  diagnosis  and 
surgical  treatment. 

Etiology. — Predisposing  Influences. — Local  renal  infection  is  lial)le 
to  occur  in  any  case  of  tuberculosis  near  or  remote.  Malformation  or  dis- 
placement of  the  kidney,  traumatism,  cystitis,  calculus  or  local  inflamina- 
tion,  the  lesions  of  the  various  forms  of  substantive  renal  diseases  constitute 
predisposing  influences  of  importance.  It  may  occur  at  any  age  but  is 
more  common  in  early  middle  life  and  in  females  than  in  males. 

The  Exciting  Cause. — Infection  by  the  bacillus  tuberculosis.  The 
view  at  one  time  held  that  the  infection  takes  place  by  continuity  of 
structure  lacks  the  support  of  present  knowledge.  Such  ascending  or 
contiguous  infection  is  very  rare.  Hematogenous  infection  is  the  rule. 
Cases  in  w^hich  the  kidneys  and  the  genital  organs  have  been  affected  at 
the  same  time  have  shown  an  absence  of  signs  of  the  extension  of  the 
tuberculous  process  from  one  set  of  organs  to  the  other.  In  cases  in  which 
the  diagnosis  is  made  early  about  90  per  cent,  show  involvement  of  one 
kidney,  usually  the  right ;  later  both,  kidneys  are  often  affected.  A  descend- 
ing infection  of  the  ureter  and  bladder  may  occur. 

Symptoms. — Urinary  derangements  are  among  the  earliest  sjonptoms. 
These  consist  of  frequent  micturition,  burning  and  tenesmie  pain  towards  the 
end  of  the  flow ;  nycturia  and  polyuria.  The  urine  is  acid,  albuminous  and 
contains  white  and  red  blood  corpuscles.  Blocking  of  the  ureter  on  the 
afl'ected  side  may  occur,  with  a  temporary  passage  of  nonnal  urine.  Tubercle 
bacilli  are  frequently  present.  Smegma  bacilli  and  other  acid-fast  bacilli 
are  to  be  differentiated.  Hyaline  and  granular  ca^ts  are  often  present. 
Hematuria  with  ureteral  blood  casts  are  met  with.  Pain  and  palpable 
swelling  of  kidney  are  inconstant.  Rontgenographic  examination  may 
reveal  enlargement  of  the  kidney.  Constitutional  s^^mptoms  indicative  of  a 
general  impairment  of  health  are  present.     Their  importance  from  a  diag- 
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nostic  standpoint  arises  from  the  necessity  of  ascertaining  their  cause.  The 
course  of  neglected  cases  is  chronic  and  progressive. 

In  uncomplicated  cases  leukopenia  is  commonly  present. 

Diagnosis. — Direct. — The  early  recognition  of  the  renal  disease 
depends  upon  the  habitual  routine  examination  of  the  urine  in  every  patient. 
The  recognition  of  the  above  sjTnptom-complex  calls  for  the  search  for 
tubercle  bacilli  in  the  urine  by  animal  inoculation  if  necessary.  Cysto- 
scopic  examination  is  important  to  determine  whether  one  or  both  kidneys 
are  involved. 

Differential. — Renal  tuberculosis  must  be  differentiated  from  pyelitis, 
pyelonephritis,  nephrolithiasis,  from  hypernephroma  and  when  there  is 
hematuria  from  hemorrhagic  nephritis,  carcinoma  of  the  kidney,  scurvy, 
and  essential  hematuria.  A  careful  differentiation  must  be  made  between 
renal  tuberculosis  and  ordinary  nephritis,  which  is  a  yery  common  associated 
disease  in  tuberculosis. 

Prognosis. — The  course  of  the  disease  in  untreated  cases  is  chronic  and 
progressive.  The  early  extirpation  of  a  tuberculous  kidney  frequently 
saves  suffering  and  greatly  prolongs  life, 

VII.   SYPHILIS  OF  THE  KIDNEY. 

There  are  two  forms:  (a)  diffuse  nephritis  and  (b)  gumma  of  the 
kidney.  The  symptoms  are  not  characteristic  and  the  diagnosis  at  best 
only  a  probable  one. 

VIII.  PYELITIS. 

Definition. — Inflammation  of  the  pelvis  of  the  kidney,  due  to  direct 
bacterial  infection  by  way  of  the  blood  or  the  ureters  and  lymphatics. 

When  the  inflammation  extends  to  the  substance  of  the  kidney  the 
condition  is  designated  pj^elonephritis ;  when  the  entire  organ  is  involved, 
pyonephrosis  or  renal  abscess ;  the  form  due  to  tuberculosis  is  known  as 
nephrophthisis. 

Etiology. — Under  ordinary  conditions  the  kidneys  are  capable  of 
eliminating,  without  damage  to  themselves,  the  pathogenic  organisms 
reaching  them  by  way  of  the  blood  stream  or  ureters  and  lymph  channels 
in  constitutional  or  local  infection.  When,  however,  their  resistance  to 
pathogenic  influences  is  diminished  by  such  general  causes  as  prolonged 
malnutrition,  anemia,  cold,  or  over-exertion,  or  by  local  conditions,  as 
congestion,  nephritis,  pressure  upon  the  kidney  or  ureter,  twisting  of  the 
ureter  in  displacement  or  operation,  infection  occurs.  Whether  this  takes 
place  from  the  side  of  the  blood  current  or  from  the  urinary  tract,  the  pelvis 
of  the  kidney  is  fir-st  affected — pyelitis.  The  colon  bacillus,  Bacillus  pro- 
teus,  streptococcus,  and  Staphylococcus  albus  have  been  found  in  pure 
cultures.  The  tubercle  bacillus  is  the  cause  of  a  special  form  of  pyelitis. 
That  form  which  occurs  in  gonorrhoea  is  caused  not  by  the  gonococcus 
but  by  associated  pyogenic  organisms. 

Morbid  Anatomy. — Pyelitis  may  be  catarrhal  or  suppurative.  The 
tuberculous    form    begins    locally,    the   kidney    gradually    becoming   infil- 
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trat<'(l  with  tul)orele  which  iiiulcr^ocs  caseation  and  softminK,  with  ultimate 
transt'orination  into  cretaceous  masses  from  tiie  resorption  of  Muid  ele- 
ments and  the  deposition  of  lime  salts.  It  is  associated  with  tuberculosis 
of  the  ureters,  bladder,  and  prostate  and  testicles,  or  the  ovaries  or  Fallo- 
pian tubes — urogenital  tuberculosis.  Pyelitis  due  to  local  causes  usually 
affects  one  kidney;  that  caused  by  general  conditions  may  involve  one 
or  both;  tlie  form  ct)nsecutive  to  cystitis,  folhnving  enlarged  prostate, 
Ftricture,  catheter  infection,  and  surgical  operation,  is  bilateral  and 
extends  to  the  kidney  substance.  The  acute  suppurative  pyelonephritis 
which  follows  operations  is  known  as  surgical  kidriey. 

Symptoms. — The  pyelitis  which  accompanies  the  acute  infections 
usually  causes  no  symptoms  by  which  it  can  be  recognized  during  life. 
There  may  be  pain  in  the  back  and  deep  tenderness  over  the  affected 
kidney.  The  urine  is  albuminous,  turbid,  sometimes  acid,  sometimes 
alkaline,  and  contains  a  few  pus-cells,  transitional  epithelial  cells,  and  red 
blood-corpuscles,  rarely  tube-casts.  Recurrent  attacks  occur  in  which, 
after  an  interval  during  which  the  patient  has  had  clear  urine  and  no 
special  symptoms,  the  urine  suddenly  becomes  turbid  and  smoky,  and 
contains  albumin  and  pus-cells,  the  change  being  accompanied  by  pain 
in  the  lumbar  region,  chills,  fever,  and  profuse  sweating. 

In  chronic  pyelitis  the  pus  in  the  urine  varies  in  amount  and  may  at 
times  wholly  disappear — a  phenomenon  due  to  the  blocking  of  the  ureter 
when  one  kidney  only  is  affected,  and  associated  in  some  cases  with  the 
signs  of  a  tumor  in  the  renal  region.  In  acute  pyelonephritis  shreds  of 
renal  tissue  are  sometimes  present,  together  with  tube-casts  which  may 
be  composed  of  pus-cells  or  bacteria.  The  urine  is  usually  increased 
in  amount  and  contains  albumin  in  proportion  to  the  pus  and  blood 
present.  Its  reaction  varies,  being  usually  alkaline,  but  sometimes  acid, 
according  to  the  infecting  bacterium.  It  is  commonly  acid  in  the  clear 
intervals  when  the  pyuria  is  intermittent,  and  alkaline  when  there  is  an 
associated  cystitis. 

Paroxysmal  fever,  intermittent  in  type  and  associated  with  chills 
and  sweating,  is  very  common.  The  attacks  are  sometimes  ague-like  and 
recur  with  a  periodicity  so  regular  that  they  closely  simulate  malaria. 
After  a  time  the  chills  cease  and  the  fever  assumes  the  hectic  type.  Chronic 
pyelitis  is  usually  accompanied  by  emaciation,  anaemia,  and  progressive 
impairment  of  health.  Sepsis  with  secondary  abscess  formation  may 
develop — septicopysemia.  The  symptoms  in  some  cases  suggest  enteric 
fever,  but  the  diagnostic  clinical  and  laboratory  criteria  of  that  disease 
are  wholly  lacking.  There  is  a  considerable  group  of  cases  familiar  to 
practitioners  in  which,  with  intermittent  or  persistent  pyuria,  fairly  good 
general  health  is  maintained,  A  knowledge  of  this  fact  is  important  in 
connection  with  surgical  considerations.  Dryness  of  the  mouth,  vomiting, 
profound  asthenia,  and  drowsiness  passing  into  coma,  with  dyspnoea — a 
condition  suggestive  of  diabetic  coma — sometimes  constitute  a  terminal 
symptom-complex.  At  one  time  attributed  to  intoxication  by  ammoniacal 
products  of  decomposing  urine,  this  condition  has  been  regarded  as  an 
ammoniaemia.  It  is  probably  due  to  intoxication  products  of  decomposing 
urine  or  pus,  or  specific  bacterial  toxins.  It  differs  from  ursemia  in  the 
34 
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absence  of  convulsions  and  retinitis.  Paraplegia,  variously  ascribed  to 
myelitis,  peripheral  neuritis,  or  reflex  causes,  is  not  uncommon. 

The  local  swelling  in  the  renal  region  varies  in  size  from  time  to  time. 
It  may  attain  large  size  and  give  rise  to  signs  of  fluctuation  in  pyonephrosis 
— abscess  of  the  kidney. 

Diagnosis. — Direct. — The  constant  or  intermittent  presence  of  pus 
and  blood  in  the  urine,  the  occurrence  of  renal  tissue,  the  absence  of  tube- 
casts,  a  tumor  in  the  renal  region  inconstant  in  size  or  showing  deep  fluctua- 
tion in  the  absence  of  oedema,  one-sided  lumbar  pain  and  tenderness,  and 
chills,  fever,  sweating,  wasting,  and  anaemia  justify  a  positive  diagnosis. 
In  the  absence  of  several  of  these  clinical  phenomena  a  provisional  diagnosis 
may  be  made. 

Differential. — Tuberculous  pyelonephritis  may  be  diagnosticated 
when,  with  the  above  symptoms,  tubercle  bacilli  are  present  in  the  puru- 
lent urine.  In  doubtful  cases  laboratory  methods  must  be  employed, 
especially  the  inoculation  of  guinea-pigs.  Evidences  of  tuberculous  disease 
in  the  urinary  passages  or  genital  organs  are  of  diagnostic  importance. 
The  discrimination  between  pyelitis  and  pyelonephritis  cannot  always  be 
made  with  precision.  The  presence  of  minute  bits  of  renal  tissue  in  the 
urine  or  a  tender  tumor  in  the  region  of  the  kidney  would  point  to  the 
latter  condition.  A  deep  fluctuating  tumor  points  to  renal  abscess. 
Abscess  within  the  capsule  of  the  kidney  is  to  be  distinguished  from 
perirenal  abscess  by  the  more  circumscribed  outline  of  the  tumor,  the 
absence  of  oedema,  and  the  anamnesis,  but  the  differential  diagnosis  is 
sometimes  impracticable. 

Cystitis  and  pyelitis  are  frequently  associated.  The  polyuria,  inter- 
mitting pyuria  when  present,  the  pain,  tenderness,  and  tumor  mass  in 
one  lumbar  region,  and  the  absence  of  frequent  micturition  and  vesical 
tenesmus  are  in  favor  of  the  latter  affection.  The  anamnesis  is  important. 
The  cystoscope  and  catheterization  of  the  ureters  may  be  employed  in 
doubtful  cases. 

Prognosis. — The  cases  associated  with  the  acute  febrile  infections 
usually  recover  with  the  convalescence  from  the  primary  disease.  The 
tuberculous  form,  when  the  kidney  only  is  infected,  may  terminate  in 
recovery,  with  cretaceous  masses  replacing  more  or  less  renal  tissue.  In 
abscess  the  outlook  is  unfavorable.  Amyloid  disease,  fatal  sepsis,  or 
peritonitis  from  perforation  may  occur.  The  diagnosis  assumes  importance 
in  view  of  the  possibility  of  relief  by  surgery. 

IX.  PERINEPHRIC  ABSCESS. 

Paranephritis;   Perirenal  Abscess. 

Definition. — Suppurative  inflammation  of  the  connective  tissue 
surrounding  the  kidney. 

Etiology. — Perinephric  abscess  may  follow  blows  and  injuries,  the 
acute  febrile  infections,  especially  in  children,  inflammation  of  the  kidney 
or  ureter,  perforation  of  the  appendix  or  bowel,  or  result  from  a  perforating 
empyema  or  spinal  caries. 


NEPllKULITHIASIS.  531 

Morbid  Anatomy.  —  The  pus  cavity  is  usually  oxtcnsivc,  and  the 
ailjac'c'iit  lissms  iidcinatous.  The  accumulation  is  usually  posterior,  but 
may  be  anterior,  to  the  kidney.  It  shows  a  strong  tendency  to  burrow, 
and  may  perforate  into  the  pleura,  the  bowel,  the  periton(;um,  the  bladder, 
or  vaf^ina,  or  follow  the  direction  of  gravitating  spinal  pus  along  the  sheath 
of  the  psoas  muscle  or  the  iliac  fascia,  or  fina!ly  tlie  abscess  if  left  to  itself 
may  burst  externally. 

Symptoms. — Pain  in  the  region  of  the  kidney,  aggravated  by  pres- 
sure, or  referred  to  the  hip-joint,  or  inside  of  the  thigh,  and  associated 
with  retraction  of  the  testicle,  a  limping  gait,  flexed  thigh,  stooping  posture, 
and  rigid  spine,  deep  induration  and  oedema,  and  a  tumor  mass  upon 
palpation  between  the  last  rib  and  the  crest  of  the  ilium,  normal  urine 
unless  the  primary  pus  depot  is  within  the  capsule  of  the  kidney,  and  the 
constitutional  evidences  of  pus  make  up  the  clinical  picture. 

Diagnosis. — The  direct  diagnosis  is  justified  by  the  above  associa- 
tion of  symptoms.  Pus-free  urine,  and  oedema  overlying  the  tumor,  and 
deep  fluctuation  are  significant.  It  is  not  always  possible  to  determine 
whether  the  infection  comes  from  the  kidney  or  some  source  outside  of  it. 
Here  the  history  is  important. 

Differential.  —  The  pain  and  attitude  may  closely  simulate  hip- 
joint  disease;  but  the  essential  symptoms  are  wanting,  and  the  tumor 
and  a?dcma  in  the  region  of  the  kidney  are  conclusive.  When  the  abscess 
points  in  the  inguinal  region  spinal  caries  must  be  excluded. 

X.   NEPHROLITHIASIS. 

Renal  Calculus  ;  Renal  Infarct. 

Definition. — A  condition  characterized  by  the  presence  in  the  substance 
or  pelvis  of  the  kidne}',  or  in  the  ureter,  of  concretions  formed  by  the  depo- 
sition of  certain  of  the  constituents  of  the  urine  normally  held  in  solution. 

Renal  Infarct. — The  deposition  of  urinary  salts  in  the  substance  of 
the  kidneys  occurs  under  the  following  circumstances:  In  the  new-born  in 
the  shape  of  uric  acid  crystalline  masses  in  the  tubules,  and  especially  at 
the  apices  of  the  pyramids — uric  acid  infarcts;  in  chronic  gout,  sodium 
and  ammonium  urate  in  whitish  linear  deposits,  chiefly  in  the  pyramids — 
sodium  urate  infarcts;  and  dense  white  linear  deposits  of  calcium  phosphate 
or  carbonate  in  the  pyramids,  chiefly  in  aged  persons — calcareous  infarcts. 

Renal  Calculus. — The  concretions  which  form  in  the  pelvis  and 
calices  constitute,  according  to  their  size,  sand,  gravel,  or  stone.  Renal 
sand  consists  of  gritty  particles  of  a  size  not  too  large  to  traverse  the  urinary 
passages  without  arrest.  These  minute  calculi  are  frequently  voided  in  the 
urine  in  considerable  quantities  at  intervals  for  years,  without  causing 
symptoms.  They  form  a  characteristic  coarse  urinary  sediment.  The 
term  gravel  is  applied  to  larger  concretions,  ranging  in  size  from  a  canary 
seed  to  a  pea,  usually  multiple,  sometimes  single,  round  and  smooth,  or 
irregular  and  rough,  which  form  in  the  pelvis  and  calices,  and  passing  into 
the  ureter  cause  renal  colic.  Kidney  stones,  dendritic  or  coral  calculi,  are 
larger  concretions,  which  attain  dimensions  in  the  pelvis  which  prevent 
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their  entering  the  ureter.  Gradually  increasing-  in  size,  they  often  form 
remarkable  branching  casta  or  moulds  of  the  pelvis  and  calices.  Ureteral 
Calculi. — The  orifice  of  the  ureter  may  be  blocked  by  a  large  calculus, 
formed  in  the  pelvis  of  the  kidney,  or  a  calculus  may  be  arrested  at  any 
point  in  its  course  from  the  kidney  to  the  bladder. 

Chemical  Composition  of  Kenal  Calculi. — These  concretions  do  not 
represent  mere  precipitations  of  crystallizable  or  other  solid  constituents  of 
the  urine.  They  are  composed  in  the  first  place  of  mixtures  of  various  sub- 
stances of  this  kind,  arranged  irregularly  or  in  concentric  layers,  and  in  the 
second  place  they  contain  various  proteid  substances  present  as  the  result 
of  inflammatory  irritation  of  the  tissues  with  which  they  are  in  contact, 
and  finally  bacteria  are  frequently  found  in  the  somewhat  irregularly  dif- 
ferentiated central  nucleus.  The  principal  varieties  consist  of :  Uric  Acid 
and  Urates. — This  is  the  common  form  and  constitutes  renal  sand,  small 
single  calculi,  and  the  large  branching  kidney  stones.  They  are  of  a  yel- 
lowish or  brownish-red  color,  smooth  or  slightly  irreg-ular  surface,  and 
dense  consistence.  The  large  stones  are  composed  of  concentric  strata 
and  are  very  hard.  They  consist  of  uric  acid  and  urates  in  varying  pro- 
portions. In  urinary  sand  the  crystalline  particles  may  consist  of  uric 
acid  alone ;  in  children  calculi  composed  of  urates  occur.  Calcium  Oxalate. 
— Mulberry  calculi  are  of  a  brownish  or  black  color,  rough  and  mammil- 
lated  or  pointed  surface,  and  very  hard.  They  are  composed  of  oxalate 
of  lime  and  uric  acid,  the  former  predominating.  Calcium  Phosphate 
and  Ammoniomagnesium  Phosphate. — Phosphatic  calculi  are  composed  of 
these  salts,  together  with  small  quantities  of  calcium  carbonate.  They  are 
of  a  whitish  or  pale  fawn  color,  crystalline  or  chalk-like  surface,  and  light 
consistence.  They  are  sometimes  friable.  They  are  common,  and  the 
substances  of  which  they  are  composed  are  deposited  as  an  outer  layer 
"  upon  uric  acid  or  oxalate  calculi.  Cystin  and  Xanthin. — Calculi  chiefly 
composed  of  these  substances  are  occasionally  met  with.  Urate,  phosphate 
and  oxalate  calculi  are  very  common ;  the  other  varieties  are  rare. 

Analysis  op  Urinary  Calculi. — Organic  calculi  are  completely 
incinerated  on  platinum;  inorganic  calculi  are  not.  Murexid  Test. — Uric 
acid  or  urates. — Fragments  of  the  mass  are  placed  upon  a  porcelain  dish 
and  a  drop  or  two  of  nitric  acid  added.  Heat  is  then  applied  at  first  briskly 
but  later  gently  to  complete  dryness  over  the  water  bath.  At  first  the  color 
is  yellowish  but  with  thorough  drying  there  is  a  reddish  tinge.  The 
adding  of  a  drop  of  ammonia  changes  the  color  to  a  purple  red.  Xanthin. — 
The  color  is  yellow.  Cystin. — The  powdered  mass  burns  with  a  faintly  blue 
flame  and  odors  suggestive  of  fatty  substances.  Calcium  Carbonate. — 
Effervescence  with  hydrochloric  acid.  Calcium  Oxalate. — No  effervescence 
with  HCl  until  after  incineration.  Early  Phosphates. — No  effervescence 
with  HCl  after  incineration. 

Immediate  Effects  upon  the  Kidney. — In  many  cases  the  kidney 
manifests  a  remarkable  tolerance  for  the  slowly  forming  calculus.  Single 
or  multiple  stones  may  be  found  post  mortem  without  lesions  of  the  kid- 
ney or  a  history  of  renal  symptoms.  Urinary  sand  or  small  round  uric  acid 
calculi  are  often  passed  at  intervals  by  persons  otherwise  in  good  health. 
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Lar^'f  (IcMulritic.  i-alnili  caiisf  iiuluratioii  aJiil  atii>|)liy  of  tlir  ki(liu;y  sub- 
staiH'f.  WIkmi  iiilVctioii  takes  place,  calculous  pyelitis  and  pyonephrosis 
ri'sult. 

Etiology. — 'I'lii'  siiltjccls  of  ui-ic  ai-id  and  i'al<-iiim  oxalate  ci-ystaLs  are 
usuall'v  adults  oT  i^ood  roust itut ion,  aetive,  and  ji^ven  to  the  pleasures  of 
the  tal)U'.  .Many  of  them  are  polity.  'Vha  nrino  is  hi^rhly  acid  and  contains 
uric,  acitl  in  excess.  IMiosphatic  calculi  are  met  with  in  ana'Hiii;  persons  in 
poor  hcaJth,  often  women  with  alkaline,  sedimentary  urine.  In  general, 
renal  calculus  is  uuu'h  more  common  in  men  than  in  women;  in  infancy 
and  late  adult  life  than  in  the  middle  periods.  Dyspepsia,  migraine,  and  a 
sedentary  life  are  predisposing  infiucnces. 

Symptoms. — Nephrolithiasis  may  be  latent.  Persons  pass  renal  sand 
oeeasionally  without  local  or  general  derangement  of  health.  Sometimes 
a  large  dendritic  calculus  is  unattended  by  symptoms.  As  a  rule'  two  sets 
of  detinite  symptoms  occur. 

1.  Symptoms  op  Stone  in  the  Kidney. — These  are:  (a)  Pain,  which 
may  be  dull  and  continuous,  or  parox^^smal.  It  is  usually  referred  to  the 
lumbar  region  of  the  affected  side,  and  sometimes  radiates  to  the  scrotum 
or  glans  penis.  It  may  extend  to  the  opposite  side  of  the  back.  It  may  be 
aggravated  by  a  misstep  or  sudden  jarring  of  the  body.  Nephralgia  is 
common  in  movable  kidney,  and  occurs  in  the  absence  of  renal  calculus, 
(b)  Ilaniafuria. — ^Microscopic  blood  in  the  urine  is  very  common.  The 
amount  of  blood  may  cause  smokiness,  or,  exceptionally,  give  a  bright  red 
tinge  to  the  urine.  Hsematuria  may  be  continuous,  or  it  may  recur  at 
intervals,  coming  on  spontaneously  or  after  exertion,  and  ceasing  upon 
rest.  Bleeding  is  more  common  when  the  calculus  is  lodged  in  the  ureter 
than  when  it  remains  in  the  pelvis  of  the  kidney,  (c)  Pyuria. — Pus  in  the 
urine  is  an  indication  of  calculous  pyelitis,  which  may  exist  for  a  long 
time  without  causing  serious  symptoms,  or  may  result  in  pyelonephritis  ■ 
or  renal  abscess.  (d)  Septic  Phenomena. — There  are  cases  in  which 
paroxysms  of  intense  pains,  with  chills,  high  fever — 10-4°  to  106°  F.  (40°- 
41.1°  C.) — and  sweating  occur  at  varying  but  irregular  intervals.  The 
urine  becomes  turbid  and  contains  blood  and  transitional  epithelium,  but 
remains  free  from  pus.  These  attacks,  often  regarded  as  malaria,  are  more 
like  hepatic  fever.  Their  recognition  depends  upon  the  positive  evidence 
of  nephrolithiasis  and  negative  signs  as  regards  malaria,  i.e.,  absence  of 
blood  parasites  and  failure  of  quinine.  When  calculus  is  established, 
ii-regular  chills,  fever  and.  sweating,  anaemia,  wasting,  pyuria,  and  smoky 
urine  are  commonly  present. 

2.  Symptoms  of  Renal  Colic. — The  attack  begins  with  dull  pain  in 
the  renal  region,  which  presently  extends  to  the  flank  and  toward  the 
groin.  This  pain  is  continuous  with  excniciating  exacerbations  and  points 
of  focal  intensity  in  the  glans  penis  and  testicle,  which  is  retracted.  It  is 
accompanied  by  a  most  urgent  continuous  vesical  tenesmus  and  desire  to 
pass  water,  which  is  without  result  beyond  a  few  drops  of  bloody  urine, 
the  avoidance  of  which  is  attended  with  distressing  scalding  sensations. 
Rectal  tenesmus  and  intense  nausea  and  vomiting  frequently  add  to  the 
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distress  of  the  patient.  Restlessness,  anxiety,  pallor,  shivering,  cold 
sweats,  feeble  pulse,  ajid  other  collapse  symptoms  are  usually  also  present. 
Fever  may  occur,  101°-103°  F.  (38.3°-39.5=  C).  The  attack  ceases 
abruptly,  with  sensations  of  relief  as  the  calculus  passes  into  the  bladder 
or  returns  into  the  pelvis  of  the  kidney.  Its  duration  varies  from  about 
an  hour  to  a  day  or  more.  In  the  longer  attacks  there  are  periods  of 
remission. 

During  the  attacks  an  acute  hydronephrosis  develops  upon  the  affected 
side,  which  is  relieved  upon  the  escape  of  the  calculus  into  the'  bladder 
with  the  discharge  of  a  large  quantity  of  urine.  A  large  amount  of  clear 
urine  may  be  discharged  from  the  sound  kidney  during  the  course  of  the 
attack.  Renal  colic  does  not  always  terminate  in  complete  relief.  The 
calculus  may  become  impacted  in  the  ureter  and  cause  hydronephrosis 
and  heematuria ;  in  extremely  rare  cases  it  may  rupture  into  the  peritoneal 
cavity  or  the  intestine,  or  may  form  an  abscess  and  perforate  the  skin. 
Again,  anuria  may  occur  under  the  following  circumstances :  with  a  nor- 
mal kidney  on  the  opposite  side  from  functional  arrest,  in  consequence  of 
nervous  irritation ;  with  a  previously  diseased  kidney  from  the  same  cause ; 
with  a  single  kidney.     These  conditions  are  rare. 

Death  occurs  from  urgemia,  as  a  rule  within  ten  or  twelve  days  after 
complete  anuria  has  set  in,  exceptionally  not  for  two  or  three  weeks. 

Diagnosis. — Direct. — Other  forms  of  paroxysmal  pain  may  be  mis- 
taken for  renal  colic,  but  the  seat  of  the  pain,  its  definite  extension  toward 
the  groin,  with  local  intensification  in  the  testicle  and  glans,  together  with 
hematuria,  are  characteristic.  "When  direct  evidence  of  the  existence  of 
a  'calculus,  as  previous  attacks  with  the  passage  of  one,  or  the  voidance  of 
one  subsequent  to  the  attack,  can  be  secured,  the  diagnosis  becomes  cer- 
tain. The  recognition  of  a  calculus  in  the  pelvis  of  the  kidney  or  in  the 
ureter,  or  the  grating  of  several  calculi  upon  palpation,  has  been  mentioned, 
but  I  have  no  personal  knowledge  of  such  sigTis. 

Differential. — Similar  paroxysms  of  colicky  pain  are  attributed  to 
accumulation  of  renal  sand,  uric  acid,  or  oxalates  in  the  pelvis  of  the  kidney. 
Dietl's  crises,  the  nephritic  crises  of  tabes,  and  clots  of  blood  in  renal 
hemorrhage,  such  as  occur  in  cancer,  may  closely  simulate  renal  colic. 
Biliary  colic  and  intestinal  colic  rarely  give  rise  to  uncertainty.  The  dif- 
ferential diagnosis  must  be  reached  by  a  careful  study  of  the  individual 
ease.    A  diagnosis  by  exclusion  may  be  necessary. 

The  diagnosis  of  nephrolithiasis  depends  upon  the  foregoing  sjnnp- 
toms,  the  occurrence  of  renal  colic,  and  the  shadows  cast  by  the  Rontgen 
rays.  This  means  of  diagnosis  is  imperatively  required  in  order  to  deter- 
mine the  presence  and  position  of  calculi,  and  whether  they  exist  in  one  or 
both  kidneys  in  connection  with  the  considerations  of  surgical  intervention. 

The  differ-ential  diagnosis  between  renal  and  vesical  calculus  may 
sometimes  be  in  doubt.  In  the  latter  the  pain  is  usually  bilateral,  more 
common  at  the  neck  of  the  bladder.  The  tenesmus  is  continuous,  with 
frequent  micturition,  and  the  sound  will  detect  the  presence  of  the  stone. 

Prognosis. — Many  cases  are  recurrent.     There  is  the  ultimate  danger 
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ol"  cak'uloiis  |)\t'litis.     'I'lit'  iii(ii-('.  serious  arcidciils  of  renal  colic  ami  aduul 
obstruction  arc  raic.     .Many  lives  have  been  saved  by  surgical  procedures. 

XI.   HYDRONEPHROSIS. 

Definition. — A  collection  of  urinary  lluid  in  the  pelvis  and  calices  of 
the  kidney  due  to  obstruction  of  the  ureter,  forming  a  cyst  by  the  dis- 
tention and  atr(>i)liy  of  the  ()r<i:an. 

Etiology.  —  llydroneplirosis  may  be  congenital  owing  to  develop- 
mental defects,  and  may  be  of  sutiticient  size  to  interfere  with  parturition. 
Much  more  commonly  it  is  acquired.  The  obstruction  may  be  in  the  ureter 
or  in  the  bladder.  In  suddenly  developing  polyuria  the  normal  ureter 
may  be  incapable  of  carrying  off  the  excess  of  urine,  and  an  acute  liydro- 
nephrosis  result.  The  ureter  may,  be  occluded  by  calculus,  stricture  follow- 
ing ulcer,  or  torsion  or  kinking  in  movable  kidney.  It  may  be  blocked  bj'' 
neoplasms,  particularly  tubercle  or  cancer.  Compression  from  without, 
by  cicatricial  adhesions  or  bands,  or  by  abdominal  or  pelvic  tumors,  is  a 
more  common  cause.  Bilateral  hj'dronephrosis  may  result  from  the  impli- 
cation of  both  ureters  by  any  of  the  lesions  just  named.  When,  however, 
the  obstruction  is  in  the  bladder,  the  hydronephrosis  is  almost  always 
double.  The  common  conditions  are  cancer,  which  may  involve  only  one 
ureteral  orifice,  habitual  urinary  distention  of  the  bladder  in  prostatic 
hypertrophy  or  stricture,  and  the  extreme  thickening  and  contraction  of 
the  bladder  wall  which  accompanies  these  conditions. 

The  fluid  aceimiulates,  causing  distention  of  the  ureter  above  the 
obstmetion.  but  especially  of  the  pelvis  of  the  kidney.  Pyelitis  may  occur, 
but  usually  the  kidney  substance  undergoes  a  simple,  progressive  atrophy, 
forming  in  extreme  cases  a  large  cyst,  upon  the  inner  surface  of  which 
traces  of  renal  tissue  may  be  found.  As  the  secretion  of  urine  diminishes 
mucus  and  serum  accumulate  until  the  cyst  contains  a  pale  yellow  or 
straw-colored  fluid,  holding  in  solution  traces  of  the  urinary  solids  and 
frequently  a  little  albumin.  There  may  be  turbidity  from  the  presence  of 
pus.  The  cyst  thus  formed  may  att-ain  an  enormous  size  and  simulate 
ascites.  Cardiac  hypertrophy  is  frequently  associated  with  hydronephrosis. 
Exceptionally  complete  occlusion  of  the  ureter  is  followed  by  atrophy  of 
the  kidney  without  dilatation. 

Symptoms. — The  urinary  conditions  are  by  no  means  constant.  In 
one-sided  liydronephrosis  with  complete  occlusion  the  urine  from  the 
vicariously  acting  opposite  kidney  may  be  norma)  m  quantity  and  com- 
position. "Wlien  the  condition  is  bilateral,  oliguria  and,  ultimately,  com- 
plete anuria  result  and  death  occurs  witli  ura'mic  s>Tnptoms.  Intermittent 
hydronephrosis  arises  Avhen  a  valve-like  obstruction  vaelds  to  the  pres- 
sure of  the  accumulated  fluid,  or  the  twisted  or  kinked  ureter  is  restored 
to  its  natural  condition.  Under  these  circumstances  there  is  a  sudden  large 
discharge  of  clear  urinary  fluid  with  the  subsidence  of  the  tumor.  "When 
the  obstruction  recurs  the  cystic  tumor  reappeai-s,  to  vanish  again  when 
the  obstruction  is  relieved — flush-tank  symptom.  Intermittent  hydro- 
nephrosis may  continue  for  years.     It  is  unilateral,  commonly  associated 
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with  movable  kidney,  and  usually  occurs  in  women.  In  cases  in  which 
pyelitis  exists  the  urine  may  be  normal  when  the  tumor  is  forming  and 
turbid  from  the  presence  of  mucus,  pus,  or  blood  as  the  tumor  subsides. 

Physical  Signs.  —  When  the  tumor  attains  sufficient  size  it  may  be 
recognized  upon  palpation  or  inspection.  If  unilateral  and  of  moderate 
size,  it  occupies  the  renal  region;  when  large  it  may  simulate  ovarian  or 
other  cysts ;  an  enormous  hydronephrosis  may  be  mistaken  for  peritoneal 
effusion.  It  may  also  simulate  solid  tumors  of  the  kidney  or  enlarged 
retroperitoneal  glands.  The  physical  signs  of  hydronephrosis  and  a  large 
renal  abscess  are  the  same.  The  latter  is,  however,  usually  attended  hy 
septic  phenomena.  They  consist  of  dulness  in  the  renal  region  with  deep 
fluctuation.  "When  the  tumor  presents  anteriorly,  the  ascending  colon  on 
the  right  side,  the  descending  colon  on  the  left,  usually  yields  an  oblique 
band  of  tympany. 

Diagnosis. — Direct. — Hydronephrosis  can  only  be  recognized  when 
it  gives  rise  to  a  fluctuating  tumor.  Even  then  it  is  readily  confounded 
with  other  cysts.  The  greatest  difficulties  arise  when  the  condition  involves 
a  displaced  kidney;  the  least,  in  the  intermittent  form.  The  relation  of 
the  tympanitic  colon  to  the  tumor  is  important.  The  sac  may  be  aspi- 
rated. The  fluid  obtained  is  of  low  specific  gravity,  commonly  clear,  and 
contains  urea  and  urinary  salts,  and  transitional  epithelium.  In  very  old 
cases  with  extreme  atrophy  of  the  kidney  substance,  the  fluid  may  contain 
nothing  characteristic. 

Differential. — Ovarian  Cysts. — Large  hydronephrosis  is  frequently 
mistaken  for  an  ovarian  tumor.  The  latter  may  be  differentiated  by  its 
mobility,  except  in  the  case  of  hydronephrosis  involving  a  floating  kidney. 
Hydronephrosis  has  its  starting-point  in  the  renal  region,  whereas  ovarian 
tumors  spring  from  the  pelvis,  as  can  be  determined  by  bimanual 
examination  externally,  or  with  the  fingers  of  one  hand  in  the  vagina, 
later  in  the  rectum,  and  the  other  hand  upon  the  abdomen.  By  this  mode 
of  examination  the  relation  of  the  uterine  appendages  and  the  presence 
or  absence  of  a  pedicle  can  be  determined.  In  ovarian  disease  disturbances 
of  function — for  example,  amenorrhoea — are  not  constant,  just  as  in  hydro- 
nephrosis the  condition  of  the  urine  varies  in  different  cases.  Renal  Cysts. 
— The  differentiation  is  mostly  impossible.  In  the  new-bom  cystic  kidneys 
and  hydronephrosis  may  present  the  same  signs.  When  the  abdominal 
wall  is  congenitally  defective  the  dilated  bladder  and  ureters,  may  be 
readily  observed.  Echinococcus  cysts  of  the  kidney  may  be  suspected  if 
daughter  eysts  or  booklets  are  found  in  the  urine  or  in  non-albuminous 
fluid  obtained  by  exploratory  puncture.  But  a  positive  diagnosis  of 
echinococcus  cyst  of  the  kidney  can  only  be  made  when  it  is  possible  to 
exclude  such  a  condition  perforating  into  the  urinary  passages.  The 
hydatid  thrill  is  by  no  means  constant.  Mesenteric  Cysts.- — These  tumors 
vary  in  size  from  the  closed  fist  to  a  cocoanut  and  are  commonly  situated 
in  the  lower  right  quadrant  of  the  abdomen.  They  are  freely  movable, 
of  oval  contour,  smooth  surface,  elastic,  and  fluctuating.  Paroxysms  of 
pain  and  vomiting  are  often  associated  with  their  presence.  Ascites. — 
The   differential   diagnosis  may  be   difficult  in  bilateral   hydronephrosis. 
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.Movable  dulnoss  upDii  chan^'i-  of  position,  tlie  ul)s<'iK'e  of  tympany  in  the 
tiiuiks,  and  the  eharai'ter  of  the  tluid  iu  peritoneal  effusion  are  important. 
Prognosis. — I'liilatt'ial  hydronephrosis  when  <piiescent  eonstitutes  a 
l)enign  tunu.r,  hnt  the  proj^nosis  nnist  in  all  cases  be  {guarded.  The  con- 
dition acquires  importance  by  i)ro<rre.ssive  increase  in  size,  the  danjrer  of 
rupture  into  the  peritoneimi  or  lunpr,  pyonephrosis,  and  the  possibility  of 
the  bloeUinpr  of  the  other  ureter,  with  anui'ia  followed  by  ura-mia.  The 
tluid  may  dischartre  by  way  of  the  ureter  and  never  reaccumulate.  Inter- 
mittent hydronephroses  may  cause  little  inconvenience  and  finally  undergo 
spontaneous  cure.     When  double,  the  condition  is  far  more  serious,  and 


iiG.  32o. — Congenital  cy?nc  kianeys. — German  Iio=pitai. 

the  outlook  depends  upon  the  possibility  of  relieving  the  condition  which 
causes  the  obstruction — urethral  stricture,  prostatic  enlargement,  tumor- 
pressure.     The  eases  due  to  malignant  disease  are  ^vithout  hope. 


XII.    CYSTS  OF  THE  KIDNEY. 

The  multiple  small  cysts  due  to  obstruetiou  of  uriniferous  tubules  in 
chronic  nephritis,  and  larger  solitary  cysts  sometimes  seen  post  mortem 
in  kidneys  otherwise  normal,  do  not  cause  symptoms  or  signs  by  which 
they  can  be  recognized  during  life.  Rare  forms  are  combined  eystic  disease 
of  the  liver  and  kidneys,  and  paranepliric  cysts.  Of  greater  importance 
clinically  are:  Congenital  Cijstic  Kidneys. — The  organs  are  enormously 
enlarged  and  consist  of  a  mass  of  round  or  oblong  cysts,  varying  in  diame- 
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ter  from  0.5  to  3  centimetres,  with  kidney  tissue  sufficient  to  discharge 
the  renal  function  distributed  in  the  interspaces.  The  fluid  contained  in 
these  cysts  varies  in  color  from  clear  to  opaque  reddish  or  black,  and  in 
consistence  from  limpid  to  colloid.  It  contains  albumin  and  other  pro- 
teids,  cholesterin  plates,  crystals  of  hamatoidin  and  ammoniomagnesium 
phosphate,  and  fat  droplets. 

Etiology. — Cystic  kidneys  occur  in  the  foetus  and  may  be  the  cause 
of  dystocia.  They  are  regarded  as  developmental  defects.  They  are 
sometimes  associated  with  hydrocephalus,  defects  of  the  bladder,  and 
malformations  of  the  extremities.  The  cystic  condition  increases  with 
age  and  is  encountered  in  young  adults,  the  tumors  often  attaining  great 
size.  The  condition  is  usually  bilateral,  though  unilateral  cases  have  been 
observed.     The  condition  has  been  noted  in  several  members  of  a  family. 

Symptoms. — The  urine  is  abundant,  of  low  specific  gravity,  and 
contains  albumin  in  small  amounts  and  hyaline  and  granular  casts.  Re- 
current hematuria  may  be  noted.  There  is  pallor,  a  muddy  skin,  and 
not  rarely  diffuse  cutaneous  pigmentation. 

Physical  Signs. — The  physical  examination  reveals  the  evidences  of 
cardiovascular  disease — enlargement  of  the  heart,  accentuated  aortic  sec- 
ond sound,  hardening  of  the  arteries — and  the  signs  of  double  tumor  in 
the  renal  region  extending  forward,  elastic  but  non-fluctuating,  and,  when 
distinctly  palpable  through  the  belly  walls,  irregularly  nodular.  I  have 
observed  these  signs  in  a  unilateral  case  in  which  the  diagnosis  was 
confirmed  by  operation. 

The  symptoms,  urinary  conditions,  and  general  physical  signs  are 
those  of  chronic  nephritis;  the  local  signs,  those  of  renal  tumors. 

The  diagnosis  rests  upon  the  association  of  the  foregoing  symptoms 
and  signs.  The  recognition  of  the  condition  derives  its  importance  from 
the  fact  that,  as  a  rule,  to  which  there  are  very  few  exceptions,  surgical 
intervention  is  positively  contraindicated. 

Prognosis. — The  outlook  is  not  favorable.  Death  results  in  many 
cases  before  or  directly  after  birth.  If  the  patient  survive  infancy,  death 
occurs  before  thirty  from  cardiovascular  changes  or  ureemia. 

XIII.   TUMORS  OF  THE  KIDNEY. 

Solid  tumors  of  the  kidney  are  benign  and  malignant.  Benign  tumors 
comprise  fibroma,  lipoma,  myxoma,  angioma,  gumma,  and  adenoma. 
They  do  not  give  rise  to  symptoms  referable  to  the  kidneys,  nor  do  they, 
as  a  rule,  attain  such  a  size  as  to  respond  to  the  methods  of  physical  exam- 
ination— inspection,  palpation.  They  are,  therefore,  of  anatomical  rather 
than  clinical  interest. 

Malignant  neoplasms — carcinoma,  sarcoma — are  primary  or  second- 
ary. They  are  accompanied  by  distinct  symptoms,  both  general  and 
urinary,  and  frequently  grow  to  a  large  size. 

Renal  carcinoma  is  a  rare  lesion  and  when  small  may  not  reveal  its 
presence  during  life.  Larger  cancers  cause  conspicuous  abdominal  tumors, 
usually   immovable   upon   deep   respiration   or  palpation,    occupying   the 
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upper  (luailrants  oi"  the  abilonicu  in  relation  with  the  liver  or  spleen, 
obliquely  traversed  by  the  ascending  or  descending  colon  as  the  case  may 
be,  and  of  an  irre,i,ndar  surfaee  and  eonsistene.e. 

Sarcoma  of  tiik  kidnkv  is  in\u'li  more  common.  It  constitutes  a 
frequent  form  of  abdominal  tumor  among  children,  especially  the  primary 
variety.  The  growth  reaches  a  large  size  and  may  greatly  distend  the 
abdomen.  It  is  almost  always  unilateral  and  presents  objective  charactei-s 
similar  to  those  of  carcinoma,  save  that  it  is  commonly  less  nodular  and 
softer,  in  some  cases  even  fluctuating  over  extensive  or  limited  area.s. 

Hypernephroma,  which  may  develop  from  suprarenal  tis.sue  excep- 
tionally upon  the  kidney,  as  a  rule  within  its  substance,  is  a  very  common 
form  of  renal  tumor.  This  neoplasm  may  be  found  upon  post-mortem 
examination  as  snuiU  tumors  within  the  cortex,  or  it  may  form  large  tumors 
having  the  characters  of  malignant  gi-owths  of  the  kidneys  in  general. 
jMetastases  occur. 

Symptoms  of  Malignant  Tumors  of  the  Kidney. — Pain,  usually  of  a 
dull,  dragging  character  and  referred  to 
the  flank  upon  the  affected  side,  is  com- 
mon. It  may  radiate  to  the  thigh  or  ex- 
tend to  the  pleura.  There  are  large 
growths  in  which  pain  does  not  occur. 
Emaciation  is  commonly  progressive  and 
rapid,  and  a  high  grade  of  cachexia  is 
usual.  There  are  cases,  however,  espe- 
cially of  sarcoma,  in  which  the  nutrition 
and  strength  are  fairly  well  maintained. 
Pressure  upon  the  abdominal  veins  may 
cause  venous  distention  and  oedema  of 
one  or  both  lower  extremities,  and  ascites. 
Pressure  upon  nerve-trunks  may  cause 

pain  or  pressure  neuritis  in  the  distribu-  Fig.  327.— Suprarenal  sarcoma;  metastases  in 
..  f     ii  •     1  ,1  .1  1  tlie  skiill. — Robert  Hutchinson. 

tion   or   the   mtereostals    or   the   crural 

nerves.  Metastatic  growths  occur  in  various  organs,  and,  in  particular,  in  the 
lungs.  They  may  occasion  special  symptoms.  If  the  spinal  cord  is 
involved  paraplegia  may  result. 

The  urine  contains  blood  at  some  time  in  the  course  of  a  majority 
of  the  eases.  The  ha^maturia  is  intemiittent,  the  urine  being  practically 
normal  during  the  intel'^'als.  If  the  growth  involves  the  pelvis  the  urine 
may  be  turbid  and  albuminous.  The  blood  is  sometimes  fluid,  sometimes 
clotted.  It  is  characteristic  of  the  hcematuria  of  malignant  disease  of  the 
kidney  that  blood-casts  of  the  ureter,  sometimes  of  the  pelvis  of  the  kid- 
ney, are  occasionally  passed.  The  passage  of  these  clots  is  attended  with 
intense  pain  like  that  of  renal  colic.  In  rare  instances  cancer  elements 
have  been  discovered  in  the  urine.  Physical  Signs. — If  the  growth  involves 
a  floating  kidney,  the  organ  may  remain  for  some  time  movable  and  be 
found  in  the  iliac  fossa.  When  the  kidney  is  affected  //;  situ  the  tumor  is 
stationary,  unilateral,  and  develops  from  the  upper  and  posterior  region 
of  the  abdomen.     Other  attributes  have  been  mentioned.     Bimanual  palpa- 
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tion  is  important.  The  relation  of  the  colon  as  indicated  by  the  tympanitic 
percussion  sign  which  it  yields  is  of  great  value  in  the  differential  diagnosis. 

Diagnosis. — Direct. — The  diagnosis  of  malignant  tumor  of  the  kidney 
in  well-developed  cases  may  be  readily  made  when  all  of  the  above  symp- 
toms and  signs  enter  into  the  symptom-complex.  In  proportion  as  several 
of  them  are  absent  the  diagnosis  becomes  uncertain.  The  nature  of  the 
neoplasm  cannot  in  all  cases  be  positively  determined.  Carcinoma  is  more 
common  in  adult  life,  attended  with  a  greater  tendency  to  wasting  and 
cachexia,  and  to  h^ematuria.  Sarcoma  is  far  more  common  under  ten  years 
of  age ;  it  frequently  runs  its  course  without  hgematuria,  and  may  be 
attended  with  little  disturbance  of  the  general  health.  If  primary  or 
metastatic  growths  accessible  to  direct  examination  are  present,  the 
determination  of  their  character  settles  any  diagnostic  uncertainty  as  to 
the  nature  of  the  renal  tumor.  The  examination  of  tissue  elements  found 
in  the  urine,  or  obtained  by  exploratory  puncture,  may  yield  conclusive 
results.  The  recent  investigations  of  Kelly  and  others  render  it  probable 
that  a  large  proportion  of  the  cases  described  as  primary  carcinoma  and 
sarcoma  of  the  kidneys  are  hypemephromata. 

Differential. — Tumors  of  the  Pelvic  Organs. — Tumors  of  the  kidney 
are  frequently  mistaken  for  ovarian  tumors.  The  greater  mobility  of  the 
latter,  their  development  from  the  pelvis,  their  relation  to  the  uterus  and 
the  presence  of  a  pedicle  as  determined  by  vaginal  examination,  and 
derangement  of  sexual  functions,  as  menstruation,  are  significant.  The 
presence  or  absence  of  intermittent  hematuria  is  important.  Tumors  of 
the  uterus  are  less  likely  to  present  diagnostic  difficulties.  Retroperitoneal 
sarcoma — Lobstein's  cancer — may  give  rise  to  diagnostic  uncertainty, 
particularly  in  children.  Both  conditions  form  very  large  tumors.  The 
disease  of  the  lymphatic  glands  is  more  central  and  less  movable.  It  may 
extend  to  the  kidneys.  In  the  advanced  stages  the  diagnosis  cannot  always 
be  made. 

The  careful  application  of  the  methods  of  physical  diagnosis  in  con- 
nection with  the  facts  relative  to  tumors  of  the  kidneys  renders  their 
discrimination  from  tumors  of  the  liver  and  spleen  an  easy  matter. 

Prognosis. — The  outlook  is  unfavorable.  The  extirpation  of  a  small 
growth  has  in  a  low  percentage  of  the  cases  been  followed  by  recovery. 


XII. 

THE  DIAGNOSIS  OF  DISEASES  OF  THE  BLOOD  AND 
THE  BLOOD-MAKING  ORGANS. 

The  bone-marrow  is  not  directly  accessible  to  clinical  methods  of 
examination,  except  in  the  case  of  the  sternum  and  other  flat  bones,  in  which 
tenderness  may  occasionally  be  elicited  by  somewhat  forcible  palpation  or 
percussion.  Pathological  changes  in  its  substance  are  to  be  inferred  usually 
from  the  abnormal  findings  in  the  morphology  and  numbers  of  the  red  and 
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white  corpuscles  correspoiulin^  to  lesions  round  post  mortem;  very  excep- 
tionally from  the  ])resencc  of  the  lience-Jonos  protein  in  the  urine. 

The  superficial  lymph-nodes,  barely  palpable  under  normal  conditions, 
Avhcu  enlarircd  in  disease  yield  iiiij)ortaiit  direct  i)]iysical  si<rns  upon  insjiec- 
tiou  and  palpation,  while  the  deeper  glands  indicate  their  prw^nce  some- 
times by  great  enlarg:ement ;  sometimes  by  their  pressure  effects  upon, 
adjacent  structures  or  orj^ans.  The  surface  contour,  consistence,  mobility, 
and,  so  on  are  to  be  considered.  In  perisplenitis  friction  sounds'  may  be  de- 
tected upon  auscultation  and  very  rarely  vascular  nmi'inurs.  The  blood- 
fiudings  are  also  to  be  studied.  The  spleen  falls  easily  within  the  scope  of 
physical  examination  and  yields  upon  inspection  and  palpation  signs  of 
diagnostic  importance  both  in  normal  and  abnormal  conditions. 

Enlarged  lymph-glands  nuiy  be  punctured  with  the  hypodermic  needle 
and  the  tiuid  obtained  examined  for  cellular  elements,  bacteria  and  parasites. 

Puncture  of  the  spleen  has  also  been  practised  for  diagnostic  purposes, 
but  thii=;  procedure  is  not  "without  danger  and  the  circumstances  that  would 
justify  it  are  of  extremely  infrequent  occurrence. 

The  excision  of  a  superficial  l>anph-node  under  local  anaesthesia  may 
supply  material  for  smears,  catheters,  animal  inoculation  and  histological 
study.    By  this  means  a  provisional  diagnosis  may  be  finally  confirmed. 

DISEASES  OF  THE  BLOOD. 

I.   AN^EIVnA. 

Definition. — A  morbid  condition  of  the  blood  characterized  by  a  diminu- 
tion of  the  eiythrocytes  or  the  hannoglobin,  or  of  both. 

i.  General  Considerations. 

Pallor  of  the  skin  and  mucous  membranes  is  in  a  higli  degree  sug- 
gestive of  ana-mia.  For  a  positive  diagnosis,  however,  a  systematic  micro- 
scopic examination  is  essential.  By  this  method  only  can  the  existence  of 
ana?mia  in  every  case  be  recognized  and  the  nature  of  the  anemia  positively 
determined. 

PsKL'DO-AN.EMLV. — There  are  individuals  in  whom  marked  pallor  of 
the  skin  and  mucous  membranes  suggest  aniemia,  but  whose  blood  shows, 
upon  microscopical  examination,  a  normal  number  of  ei'^'throcytes  and  a 
normal  percentage  of  haemoglobin.  Such  persons  usually  owe  their  pallor 
to  one  or  another  of  the  following  conditions:  (1)  hereditary''  peculiarities 
of  the  integuments,  among  which  is  an  opaque  but  non-pigmented  skin 
deficient  in  capillary  network;  (2)  prolonged  life  in  tropical  regions,  the 
so-called  tropical  ana?mia;  (3)  chronic  nephritis,  arteriosclerosis,  certain 
eases  of  cardiac  disease,  neurasthenia,  and  tuberculosis;  (4)  habitual  indoor 
life,  as  in  prisoners, — ^the  so-called  "prison-pallor," — workers  in  sweat- 
shops, miners,  and  others  whose  occupations  and  circumstances  deprive 
them  of  sunlight  and  fresh  air. 

There  are  transitory-  conditions  in  which  pallor  of  the  skin  and  mucous 
surfaces  is  ischfemic  rather  than  anaemic,  as  syncope,  rigor,  chilling  of  the 
surface,  fatigue,  pain,  and  sudden  intense  emotions,  especially  fear.     The 
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volume  of  the  blood  and  its  corpuscular  values  are  unchanged;  but  it 
retires  from  the  surface  and  accumulates  in  the  viscera  and  deeper  tissues 
of  the  body.  The  tidal  blood  flows  and  ebbs,  not  rhythmically,  but  under 
the  influences  of  various  physiological  and  pathological  influences. 

Local  Anemia. — The  distribution  of  the  blood  mass  is  controlled  by 
the  arteries,  which  contract  or  dilate  under  the  influence  of  the  central  or 
peripheral  vasomotor  ganglia.  Hence  afflux  and  deflux,  physiological 
within  limits;  pathological  in  excess.  In  one  territory  congestion;  in 
another  anaemia.  Cerebral  anaemia  with  faintness  or  syncope  results  from 
sudden  dilatation  of  the  mesenteric  vessels,  such  as  is  caused  by  intense 
emotion,  pain,  the  rapid  removal  of  pressure,  as  in  the  abrupt  change  to 
the  upright  posture,  or  a  copious  stool  in  advanced  aortic  incompetence, 
or  the  evacuation  of  a  large  ascites.  Chronic  anaemia  of  the  central  ner- 
vous system  may  be  the  cause  of  many  of  the  vague  symptoms  in  cardiac 
disease  and  enteroptosis.  Local  anaemias  due  to  spasm  of  peripheral 
vessels,  such  as  is  seen  in  Raynaud's  disease,  causing  asphyxia  of  the 
extremities,  may  affect  visceral  vessels,  causing  functional  derangements, 
or  circumscribed  areas  of  brain  tissue,  and  give  rise  to  transitory  palsies, 
aphasia,  or  hemicrania. 

General  An^^ha. — The  general  anaemias  are  primary,  essential  or 
cytogenic,  and  secondary  or  symptomatic. 

ii.  Primary  Ansemia. 

The  blood-making  organs  are  at  fault.  The  etiolog}'  is  obscure. 
The  essential  lesions  directly  involve  the  blood.  Clinical  phenomena 
manifest  in  other  structures  are  secondary  to  changes  in  the  blood.  This 
group  comprises  chlorosis,  pernicious  anaemia,  and  splenic  anaemia. 

(a)  CHLOROSIS. 

Definition. — Anaemia  of  undetermined  cause,  common  in  females  at  or 
shortly  after  the  age  of  puberty,  and  characterized  by  a  peculiar  greenish- 
yellow  pallor  of  the  skin,  constipation,  breathlessness  upon  exertion,  and 
marked  relative  diminution  of  the  haemoglobin. 

Etiology. — Predisposixg  Influences. — Sex  is  paramount.  Chlorosis 
occurs  only  in  females.  The  period  of  onset  corresponds  to  that  of  puberty, 
and  varies  from  about  the  thirteenth  to  the  seventeenth  year.  Earher 
than  this  period  it  is  uncommon;  later  it  is  due  to  recurrences,  which  are 
sometimes  multiple.  The  disease  may  occur  in  successive  generations, 
and  the  daughters  of  mothers  who  had  suffered  from  chlorosis  are  often 
chlorotic.  Several  girls  in  the  same  family  often  manifest  the  disease. 
The  condition  is  sometimes  associated  with  hypoplasia  of  the  aorta  and 
sexual  organs.  The  disease  occurs  in  eveiy  walk  of  life,  but  is  much  more 
common  among  the  poorer  classes  and  working  girls  in  factory  towns  and 
large  cities.  It  is  not  uncommon  among  domestic  servants.  Among 
farmers'  daughters  it  is  rare.  Lack  of  exercise,  of  fresh  air  and  sunshine, 
and  insufficient  and  improper  food  are  important  predisposing  influences. 
The  subjects  of  the  disease  are  often  lethargic  and  phlegmatic;   sometimes 
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emotional  and  nervous.  The  tlisoasc  has,  upon  insuflicicnt  <i;iountls,  been 
rcfiariled  as  a  neurosis,  attributed  to  copra-niia  from  constipation  and  to 
the  wearin<r  of  the  corset. 

The  Exciting  Cause. — The  actual  cause  of  cidorosis  is  unknown. 
It  is  apparently  due  to  a  functional  default  of  the  blood-making  organs — 
defect  of  luemogenesis — incident  to  the  functional  maturity  of  the 
reproductive  organs. 

Symptoms. — Pallor  is  marked,  and  the  skin  has  a  faint  yellowish- 
green  tinge  to  which  is  due  the  designation  chlorosis,  or  green  sickness. 
The  conjunctivaj  are  faintly  blviish  and  the  mucous  membranes  of  the 
mouth  and  lips  very  pale.  In  some  cases  the  normal  pigmentation  about 
the  foUls  of  the  joints  is  slightly  intensified.  The  subcutaneous  fat  is 
frequently  increased  and  there  is  an  increased  turgor  of  the  integumentary 
tissues.  There  may  be  actual  oedema  of  the  face  and  ankles.  There  are 
rare  cases  in  which  the  checks  have  a  reddish  color,  especially  upon  exer- 
tion or  during  excitement — chlorosis  Jlorida,  chlorosis  rubra.  Gastro- 
intestinal symptoms  are  common  and  often  prominent.  The  appetite  is 
capricious.  The  school-girl's  fondness  for  pickles  and  bits  of  chalk  is 
well  known.  Hyperacidity  is  often  present  and  associated  with  epigastric 
distress.  Dilatation  of  the  stomach,  gastroptosis,  and  movable  right 
kidney  are  frequently  present.  Constipation  is  a  common  and  troublesome 
condition.  Dyspnoea,  palpitation,  and  vertigo  occur  upon  exertion,  as 
in  the  rapid  ascent  of  a  flight  of  stairs.  The  heart  is  frequently  dilated  and 
the  apex  displaced  slightly  to  the  left.  A  systolic  murmur  in  the  mitral 
area  may  be  the  sign  of  relative  insufficiency.  Much  more  common  are 
systolic  murmurs  at  the  base,  particularly  in  the  pulmonary  area.  Distinct 
pulsation  in  the  second  left  intercostal  space  is  not  uncommon.  Diastolic 
murmurs  are  infrequent.  A  distinct,  loud,  continuous,  venous  hum  may 
be  heard  over  the  jugular  vein  on  the  right  side — nun's  murmur,  bruit  de 
diable,  humming-top  murmur.  Pulsation  may  sometimes  be  seen  in  the 
veins  of  the  neck;  less  frequently  in  the  peripheral  veins.  Thrombosis 
may  occur  in  the  cerebral  sinuses  or  in  the  left  femoral  vein.  In  the  latter 
event  there  is  danger  of  pulmonary  infarct.  Slight  enlargement  of  the 
thyroid  body  is  not  uncommon.  It  may  be  associated  with  JofTroy's  sign. 
Amenorrhoea  and  dj'smenorrhoea  are  common.  Hysterical  manifestations 
occur  in  a  large  proportion  of  the  cases.  Headache,  coldness  of  the  extrem- 
ities, and  mental  depression  are  prominent  symptoms.  Moderate  rises  of 
temperature  are  occasionally  observed. 

The  Blood. — The  droplet  is  pale  and  flows  freely  from  the  puncture. 
It  is  characterized  by  transparency  and  fluidity  as  contrasted  with  normal 
blood.  The  coagulation  period  is  short  and  the  specific  gravity  decreased. 
The  alkalinity  of  the  blood,  according  to  most  observers,  remains  normal. 
There  is  marked  absolute  decrease  in  the  haemoglobin;  and  a  high  degree  of 
diminution  in  haemoglobin  relative  to  the  reduction  in  the  number  of 
erji:hrocytes,  as  manifested  by  low  color  indices,  constitutes  a  character- 
istic phenomenon  of  chlorotic  blood.  Microscopically  the  er}i:hroc}i:es  are 
moderately  decreased,  usually  to  about  4,000,000  per  cubic  millimetre. 
They  may  fall  as  low  as  3.000.000  or  even  2,000,000  in  severe  cases.  There 
is  a  slight  general  diminution  in  their  average  diameter.     Nucleated  forms 
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— normoblasts — are  occasionally  present.  Poikilocytosis  is  common  and 
may  be  marked  in  severe  cases.  Microcytosis  also  occurs  m  the  graver 
cases.  Polychromatophilia  is  rare.  The  leucocytes  are  usually  normal 
or  slightly  increased.  There  is  relative  increase  in  the  number  of  lympho- 
cytes. Small  percentages  of  myelocytes  occur  in  severe  cases.  Eosino- 
philes  are  absent  in  the  majority  of  the  cases. 

Pseiidochlorosis. — This  term  has  been  applied  to  a  rare  condition  in 
which  the  characteristic  symptom-complex  is  present,  but  no  marked  change 
in  the  blood  can  be  discovered  upon  ordinary  clinical  examination.  It  has 
been  assumed  that  the  actual  condition  o^the  blood  as  regards  the  relation 
between  the  haemoglobin  and  er}'throc}i;es  is  masked  by  a  diminution  in 
the  volume  of  plasma. 

Diagnosis. — The  direct  diagnosis  of  chlorosis  is  unattended  with 
difficulty.  The  pallor,  the  pearly  or  bluish  conjunctivae,  the  preservation 
of  subcutaneous  fat  occurring  in  a  girl  at  or  shortly  after  puberty  con- 
stitute a  characteristic  clinical  picture.  Headache,  breathlessness  upon 
exertion,  and  gastro-intestinal  symptoms,  especially  constipation,  are  of 
diagnostic  value,  particularly  in  the  absence  of  visceral  disease  attended 
by  anaemia  and  dropsy,  as  disease  of  the  heart,  or  forms  of  nephritis,  or 
chronic  infections,  as  tuberculosis,  s^^philis,  or  malaria.  In  the  majority 
of  cases  the  characters  of  the  blood  differentiate  chlorosis  from  other  forms 
of  anaemia;  but  the  fact  is  not  to  be  overlooked  that  there  are  cases  of 
secondary  anaemia,  particularly  in  the  above-mentioned  organic  and  infec- 
tious diseases,  in  which  changes  in  the  blood  closely  corresponding  to 
those  of  chlorosis  occur. 

Differential  Diagnosis. — Cardiac  Disease. — The  dyspnoea  and  pal- 
pitation upon  exertion  frequently  suggest  valvular  disease  of  the  heart. 
The  anamnesis  is  important.  A  history  of  rheumatic  or  scarlet  fever, 
followed  by  such  symptoms  becoming  progressively  more  severe;  distinct 
cardiac  enlargement;  murmurs  having  characteristic  points  of  maximum 
intensity,  definite  lines  of  propagation,  and  constant  relations  to  the  rev- 
olution of  the  heart;  the  absence  of  a  venous  hum,  are  in  favor  of  disease 
of  the  heart.  The  sex  and  age  of  the  patient  are  highly  important.  Renal 
Disease. — General  pallor  and  some  degree  of  anasarca,  as  shown  in  puffi- 
ness  of  the  face  and  oedema  of  the  feet,  may  be  suggestive  of  nephritis — a 
diagnosis  at  once  negatived  by  the  absence  of  albumin  and  casts.  The 
possibility  of  transient  albuminuria — alhunvinuria  of  adolescence — is  to  be 
borne  in  mind.  The  intermittent  nature  of  this  form  of  albuminuria  and 
its  tendency  to  disappear  upon  rest  are  significant.  Tuberculosis. — The 
pallor  of  the  early  stages  of  pulmonary  tuberculosis  in  a  young  girl  may 
simulate  chlorosis.  Cough,  wasting,  positive  physical  signs,  rapid  pulse, 
and  a  slight  rise  of  temperature  recurring  about  the  same  time  every  day, 
increased  by  exercise  and  at  the  time  of  menstruation,  point  to  phthisis. 
The  examination  of  the  blood  is  essential.  The  deficiency  of  the  haemoglobin 
in  chlorosis  may  be  apparent  when  a  drop  of  blood  is  allowed  to  fall  upon 
a  piece  of  white  blotting  paper  or  a  handkerchief,  the  blood  of  a  healthy 
person  being  used  for  contrast.  Malaria. — The  character  of  the  febrile 
paroxysm  and  the  presence  of  malarial  parasites  in  the  blood  are  conclu- 
sive.    Syphilis. — The  rapid  anaemia  and  the  fever  of  secondary  syphilis 
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ma>  f^ivo  rise  to  (lc)ul)ts  us  to  tlic  diagnosis,  The  inucular  syphiliile, 
ailcMiopathy  and  imicous  piitehes  arc  diajzino.stic.  When  a  chlorotic  girl 
contracts  s\  philis  the  (piestion  of  diafiiiosis  hccomos  compHcated. 

Prognosis.  -The  prt)gno.sis  is  favoraMe.  The  majority  of  cases 
recover  under  treatment  in  the  course  of  a  few  weeks.  The  tendency 
to  repeated  attacks  persists  in  some  cases  for  several  years.  The  influ- 
ence of  i)ref!;nancy  and  hictation  in  arresting  this  tendency  is  usually 
positive.  The  administration  of  iron  in  jjroper  doses  appears  in  a  majority 
of  cases  ti)  exert  a  specific  curative  influence — a  fact  that  might  be  of 
diagnostic  importance  in  a  doubtful  case. 

(b)   PERNICIOUS  AN/CMIA. 

Idiopathic  or  Progressive  An(Emia.     Chronic  Uemolytic  AniEmia. 

Definition. — Severe  anaemia  developing  either  idiopathically  or  in 
the  absence  of  discoverable  adequate  cause,  and  characterized  by  a 
l)rogressively  unfavorable  course,  maintenance  of  body  weight,  and  con- 
stant changes  in  the  blood,  namel}',  great  reduction  in  the  number  of 
erythrocytes,  megalocytosis,  microcytosis,  poikilocytosis,  the  presence  of 
erythroblasts,  and  relative  increase  in  haemoglobin. 

Etiology. — Clinicall}^  several  different  groups  of  cases  may  be  recog- 
nized which  present  the  symptoms  of  progressive  pernicious  anaemia,  but 
are  due  to  different  causes.  A  majority  of  the  cases  correspond  to  the 
description  of  Addison,  and  arise  in  the  absence  of  the  usual  causes  of  anae- 
mia. Intense  progressive  anaemia,  presenting  all  the  clinical  features  of 
pernicious  anaemia,  is  occasionally  encountered,  (a)  in  child-bearing  women, 
beginning  either  during  pregnancy  or  after  parturition;  (b)  in  gastro- 
intestinal diseases,  particularly  atrophy  of  the  stomach;  and  (c)  in  certain 
forms  of  intestinal  parasitism,  especially  uncinariasis  and  the  presence  of 
the  Bothriocephalus  latus.  The  blood  picture  seen  in  the  anaemia  which 
follows  certain  cases  of  nitrobenzol  poisoning  is  similar  to  that  of  pernicious 
anaemia.  Cases  have  been  observed  in  every  quarter  of  the  globe.  The 
onset  is  gradual  and  wholly  independent  of  seasonal  influences.  The 
exacerbations  which  follow  remissions  under  treatment  sometimes  occur 
in  the  spring  of  the  year.  The  onset  of  the  disease  is  most  common  in  late 
middle  life.  It  has  been  observed  at  all  ages.  Excluding  the  cases  which 
begin  during  pregnancy  and  lactation,  it  would  appear  that  males  are  much 
more  frequently  affected  than  females.  Rare  cases  have  been  encoun- 
tered in  parents  and  children — a  fact  which  does  not  warrant  the  assump- 
tion that  the  tendency  to  the  disease  is  transmitted  from  the  parent 
to  the  offspring.  Severe  nervous  or  mental  shock  and  prolonged  intense 
depressing  emotions  have  in  many  instances  been  followed  by  the  onset  of 
the  disease.  The  researches  of  William  Hunter  lend  support  to  the  conclu- 
sion that  this  form  of  anaemia  is  due  to  chronic  septic  infection  associated 
with  lesions  of  the  gums  or  mouth,  and  gastric  and  intestinal  sepsis,  which 
lead  to  haemolysis. 

Symptoms. — The  onset  is  insidious,  and  the  symptoms  are  those  of  a 
profound  and  progressive  anaemia.  Pallor  of  the  skin  and  visible  mucous 
35 
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membranes,  languor,  breatlilessness  upon  slight  exertion  or  emotional 
excitement,  flabbiness  of  the  tissues  associated  with  remarkable  preser- 
vation of  the  subcutaneous  fat  and  slight  puffiness  about  the  ankles,  ex- 
treme debility,  make  up  the  clinical  picture.  In  a  majority  of  the  cases 
there  is  irregular  fever  of  moderate  intensity.  Cardiovascular  symptoms 
consist  of  faintness,  dyspnoea  and  palpitation  upon  exertion,  a  full,  soft, 
and  compressible  pulse,  visible  pulsation  of  the  superficially  placed  arteries, 
and  hffimic  murmurs.  The  pulse  not  rarely  resembles  the  water-hammer 
pulse  of  aortic  regurgitation, — Corrigan's  pulse, — a  resemblance  frequently 
increased  by  the  presence  of  capillary  and  a  penetrating  venous  pulsation. 
There  is  a  marked  tendency  to  hemorrhage  from  the  mucous  membranes 

and  into  the  skin.  Retinal  hemor- 
rhages are  common  as  in  other 
grave  antemias.  G  astro-intestinal 
Symptoms. — The  appetite  fails, 
and  in  advanced  cases  anorexia  i^ 
complete.  The  mouth  is  dry,  the 
tongue  furred,  often  sore,  the  gums 
are  ulcerated,  and  the  breath  is  of- 
fensive. Nausea  and  vomiting  are 
common.  Achlorhydria  is  almost  al- 
ways present  and  in  some  cases 
achylia  gastrica.  Attacks  of  diar- 
rhoea occur  without  apparent  cause. 
The  urine  is  abundant  and  usually  of 
low  specific  gravity;  sometimes  pale, 
sometimes  of  a  deep  sherry  color, 
due  to  the  presence  of  urobilin.  The 
skin  is  blanched,  smooth  and  waxy 
in  appearance.  It  is  commonly 
intensely  pale,  frequently  of  a  faint 
lemon  color,  especially  marked  upon 
the  hands,  sometimes  subicteroid, 
and  less  commonly  pigmented  as  in 
Addison's  disease.  The  pigment 
may  be  more  or  less  uniformly  distributed,  or  deposited  in  irregular  patches. 
It  is  sometimes  associated  with  patches  of  vitiligo.  In  some  cases  the 
cutaneous  pigmentation  follows  the  prolonged  administration  of  arsenic. 

Spinal  symptoms  may  be  encountered  as  the  result  of  degeneration 
involving  the  posterior  and  lateral  columns,  and  in  some  cases  extending 
beyond  these  tracts  to  the  anterior  part  of  the  cord.  They  may  appear 
earlier  than  the  blood  changes,  but  more  commonly  not  until  the  disease 
is  well  advanced.  They  consist  of  numbness  and  tingling  in  the  legs  and 
feet,  weakness,  and  in  some  cases  severe  pain.  The  reflexes  are  increased. 
Later  similar  symptoms  may  involve  the  upper  extremities.  There  may 
be  marked  ataxia,  with  disturbance  of  the  functions  of  the  bladder  and 
rectum.  After  a  time  loss  of  sensation  may  occur,  with  flaccidity  and 
abolition  of  the  reflexes. 

The  Blood.— There  is  absolute  diminution  of  the  haemoglobin,  which 
is,  however,  increased  relatively  to  the  number  of  red  cells,  so  that  the 
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-Pigmentation  of   the   skin  in  a  case   of 
pernicious  ansemia. — Packard. 
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color  index  is  hij^li.  The  oiythrocytes  sliow  a  {ireat  numerical  decrease, 
often  to  1,0()(). ()()(),  or  in  terminal  states  to  ')()().()()()  per  cubic  millimetre 
Erythroblasts  are  constant,  the  common  form  beinji;  mef^aloblastic.  Poikilo- 
cytosis  is  constant  and  marke(l.  MejL^alocytcs  and  microcytes  occur,  the 
former  being  more  common  and  more  marked.  Polychromatophilia  is 
found  in  many  of  the  erythrocytes,  both  non-nucleated  and  nucleated. 
The  leucocytes  are  usually  decreased,  often  nuirkedly  so.  A  relative 
increase  in  the  lymphocytes  is  common.  Myelocytes  are  usually  present. 
The  eosinophiles  are  almost  always  decreased  in  number  and  frequently 
absent  altogether.  The  number  of  blootl-plaques  is  variable.  Blood  crises 
(von  Noorden)  are  characterized  by  the  appearance  in  the  blood  of  large 
numbers  of  nucleated  red  blood-corpuscles,  ver}'  often  in  successive  crops, 
and  are  usually  of  sudden  onset  and  brief  duration,  sometimes  lasting 
but  a  few  hours.  These  crises  are  common  in  severe  anaemia  following 
hemorrhage  and  in  chlorosis,  and  not  rare  in  some  forms  of  leukicmia  and 
in  pernicious  anemia,  and  are  usually  followed  by  periods  of  temporary 
improvement  in  the  blood  count.  The  blood  crises  of  pernicious  anaemia 
are  more  commonly  of  the  megaloblastic  type  and  are  frequently  followed 
by  the  death  of  the  patient.  When  of  the  normoblastic  type  they  may  be 
followed  by  an  actual  increase  in  the  erythrocytes. 

Aplastic  An:emia. — This  term  has  been  applied  to  a  limited  group  of 
cases  presenting  the  symptoms  of  pernicious  anaemia  but  characterized 
by  atrophy  of  the  erythroblastic  tissue  in  the  bone-marrow.  Clinical 
differences  between  this  variety  and  the  ordinary  form  of  pernicious 
anaemia  are  found  in  its  earlier  occurrence,  a  majority  of  the  cases  having 
occurred  before  the  thirty-fifth  year  of  life;  its  greater  frequency  among 
females  than  males;  its  rapid  course,  unattended  by  remissions  and  usually 
terminating  within  a  period  measured  by  months;  a  greater  tendency  to 
hemorrhage.  Differences  in  the  blood  picture  consist  in  a  lower  color  index 
than  in  the  ordinary  form;  a  marked  increase  in  the  percentage  of  lympho- 
cytes; the  absence,  as  a  rule,  of  erythroblasts;  the  absence  or  comparative 
infrequency  of  poikilocytosis,  anisoeytosis,  polychromatophilia:  and  the 
great  diminution  of  the  blood-plates.  Pathologically  the  most  const-ant 
and  striking  change  is  manifest  in  the  marrow  of  the  long  bones,  from  which 
the  erythroblastic  tissue  has  disappeared,  leaving  the  medullary  cavities 
filled  with  fat.  That  this  change  has  occurred  in  all  the  bones  has  not  as 
yet  been  demonstrated  in  any  case.  The  femur  is  used  as  a  standard,  and 
if  its  marrow  is  yellow  and  homogeneous  throughout,  the  form  of  anaemia 
may  be  regarded  as  aplastic.  Diagnofiis. — The  diagnosis  depends  upon 
the  absence  of  regenerative  forms  in  the  blood  on  repeated  examinations. 
It  is  rendered  probable  by  the  concurrence  of  the  above  clinical  symp- 
toms and  haematological  findings,  but  finally  rests  upon  the  post-mortem 
examination  of  the  marrow  of  the  bones. 

Diagnosis. — The  direct  diagnosis  of  pernicious  anaemia  can  only  be 
made  by  a  microscopical  examination  of  the  blood.  In  general  practice 
the  true  nature  of  the  disease  is  not  often  suspected  in  its  earlier  course 
and  rarely  recognized  after  it  has  made  some  progress.  Even  the  blood 
changes  are  not  at  all  times  present  in  every  case  in  the  beginning.  A 
severe  anaemia  insidiously  arising  in  the  absence  of  any  obvious  cause, 
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pursuing  an  unevenly  progressive  course  but  little  influenced  by  treat- 
ment; preservation  of  the  subcutaneous  fat  and  body  weight  to  a  remark- 
able degree;  a  blanched,  smooth,  and  waxy  appearance  of  the  surface, 
which  has  a  faint  lemon-yellow  tint;  extreme  languor  and  breathlessness 
upon  exertion;  a  tendency  to  hemorrhage  into  the  skin  or  from  mucous 
surfaces;  retinal  hemorrhage;  gastric  symptoms;  and  the  occurrence  of 
febrile  paroxysms  of  moderate  intensity  constitute  a  symptom-complex 
which  is  highly  characteristic.  A  blood  picture  showing  the  association  of 
oUgocythsemia  of  high  grade,  falling  in  many  cases  below  1,000,000  per 
cubic  milhmetre;  erythroblasts  mostly  of  the  megaloblastic  type;  poikilo- 
cytosis;  great  variation  in  the  size  of  the  erythrocytes;  a  high  color  index; 
and  leukopenia  render  the  diagnosis  positive. 

Differential. — 1.  Grave   secondary    ancemias,    such    as    occur    after 
copious  hemorrhages  (especially  a  prolonged  habitual  blood  loss),  visceral 
cancer  (especially  carcinoma  ventricuH),  and  in  advanced  syphihs,  often 
present  clinical  symptoms  precisely  similar  to  those  of  pernicious  anaemia. 
The  anamnesis  is  important.     As  a  rule,  an  obvious  cause  for  the  anaemia 
may  be  discovered.    There  are,  however,  cases  in  which  mahgnant  disease 
cannot  be  located,  or  the  history  of  syphihs  is  obscure.    The  actual  patho- 
logical  condition  then  rests  upon  the  examination  of  the  blood.     The 
following  points  are  of  diagnostic  importance:    In  secondary  anaemia,  (a) 
the  ohgocythffimia  is  less  marked,  the  count  rarely  falhng  below  1,000,000 
per  cubic  milhmetre;    (b)  the  color  index  is  lower;    (c)  leucocytosis  is  often 
present;    (d)  megalocytosis  does  not  occur.     The  fault  does  not  primarily 
involve  the  haematopoietic  organs.     The  blood  changes  result  from,  and 
are  secondary  to,  constitutional  diseases,  as  certain  of  the  acute  and  chronic 
infections    and   intoxications,    diabetes,    parasitism    and    nutritional   dis- 
orders, local  anatomical  lesions  which  seriously  interfere  with  the  functions 
of  important  viscera,— as  the  heart,  lungs,  the  organs  of  digestion,  or  the 
kidneys,— mahgnant  disease,  or  to  hemorrhage.      The  anaemia  is  due  to 
deficient  blood   formation — haemogenesis;    excessive  blood   destruction — 
hemolysis;    or  the  association  of  these  two  processes.     Severe  secondary 
anaemia,  when  long  continued,  may  exhaust  the  function  of  the  blood- 
making  organs  in  such  a  manner  as  to  be  converted  into  primary  anaemia. 
2.  Chlorosis.— Theve  are  often  chnical  phenomena  present  which  suggest 
pernicious    anaemia,  namely,  preservation  of   subcutaneous  fat,   smooth, 
waxy,  and  faintly  greenish-yellow  tint  of  the  skin,  pallor  of  mucous  sur- 
faces and  pearly  tint  of  sclera,  breathlessness,  and  languor;  but  the  blood 
examination  shows  essential  differences.     The  following  points  are  to  be 
considered:     (a)  In   chlorosis  we  have  to   do  with   a  haemoglobin  rather 
than  a  corpuscular  anaemia;    hence  a  low  color  index,  the  reverse  of  the 
condition  in  pernicious  anaemia;    (b)  there  is  a  general  diminution  in  the 
diameter    of    the    erythrocytes;     (c)    megaloblasts    may    occasionaUy    be 
encountered,    but    are   never    present    in    great    numbers— nucleated ^  red 
corpuscles  when  seen  are  almost  always  normoblasts;    (d)  leukopenia  of 
high  grade  is  not  common;     (e)   myelocytes  may  be  observed  in  small 
numbers  in  both  diseases,  but  are   much  less    common  in    chlorosis.     3.. 
Bothriocephalus   AncBmia.— The   therapeutic   test   yields    positive   results. 
Metabohc  products  of  the  intestinal  parasite  have  been  thought  to  possess 
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haemolytir  properties.  Its  expulsion  may  be  promptly  followed  l)y  an 
improvement  in  the  general  health  and  the  restoration  of  the  blood  to 
its  nornuil  condition,  the  mejialoblasts  and  oligocythemia  disappearing 
and  the  color  index  falling  to  the  usual  range  of  health.  4.  Various  Affec- 
tions.— In  the  absence  of  a  blood  examination  the  lemon-yellow  tint  of 
the  skin  may  suggest  jaundice,  from  which  pernicious  anaemia  is  to  be 
differentiated  by  the  pearly  sclera,  the  fact  that  bile  pignents  are  not 
present  in  the  urine,  and  the  absence  of  definite  signs  and  symptoms 
inilicating  disease  of  the  liver  or  bile  passages;  the  ananiiia,  j)ufhncss  of 
the  face,  and  swelling  of  the  ankles  may  simulate  nephritis,  especially  if, 
as  is  sometimes  the  case,  albumin  is  found  in  the  urine,  a  view  not  sus- 
tained by  the  results  of  close  analysis  of  the  urine  and  the  histor}'  of  the 
case;  palpitation,  dyspncra,  and  the  condition  of  the  arteries  point  to 
cardiac  disease,  but  the  anamnesis  and  physical  signs  lend  little  support 
to  such  a  diagnosis;  finally,  nervous  symptoms,  such  as  numbness  of  the 
legs  and  feet,  less  commonly  of  the  hands,  pain,  sometimes  very  severe, 
impairment  of  station  and  gait,  and  loss  of  the  deep  reflexes  arouse  the 
suspicion  that  the  affection  is  of  spinal  origin,  a  diagnosis  always  obscure 
but  much  influenced  b)'  the  blood  examination,  since  pernicious  anaemia  has 
not  been  found  to  arise  as  a  secondary  affection  in  spinal  degenerations,  while 
posterolateral  sclerosis  has  been  frequently  observed  in  this  form  of  anaemia. 
Prognosis. — The  course  of  the  disease  is  not,  as  a  rule,  steadily  pro- 
gressive. There  are  periods  of  improvement  followed  by  relapse.  Many 
cases  go  on  in  this  way  for  years.  There  are  cases  w^hich  run  a  very 
rapid  course  and  end  fatally  within  a  few  months.  The  average  duration 
is  about  a  year  or  fifteen  months.  Occasionally  recoveries  have  been 
recorded.  The  following  conditions  are  of  bad  omen:  an  oligocythaemia 
of  less  than  1.000,000  per  cubic  millimetre,  a  high  percentage  of  megalo- 
blasts  and  blood  crises  of  megaloblastic  type,  the  inability  to  take  arsenic, 
tendency  to  hemorrhage,  gastro-intestinal  disturbances,  and,  as  in  almost 
all  grave  chronic  diseases,  the  privations  and  disabilities  incident  to  poverty. 

(c)  SPLENIC  AN/CMIA;  BANTI'S  DISEASE. 

This  affection  is  considered  under  the  heading  Diagnosis  of  Diseases 
of  the  Spleen. 

iii.   Secondary  or  Symptomatic  Ansemia. 

Under  this  heading  are  included  those  forms  of  anaemia  caused  by 
acute  and  long  repeated  hemorrhages,  certain  intestinal  parasites,  unhy- 
gienic surroundings,  insufficient  food,  prolonged  lactation,  the  metal  poison- 
ings, acute  and  chronic  infections,  acute  and  chronic  visceral  diseases^ 
especially  nephritis  and  cardiac  disease,  and  malignant  growths. 

In  moderate  cases  the  freshly  drawn  blood  presents  an  appearance 
nearly  normal,  but  in  cases  of  intense  secondary  anaemia  it  may  look  like 
serum  fainth'  tinged  with  crimson.  In  the  latter  case  the  tendency  to 
rouleaux  is  slight.  The  coagulation  period  is  diminished  in  proportion  to 
the  intensitv  of  the  anaemia.     The  further  changes  in  the  blood  are  as 
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foUows:  haemoglobin  diminished,  to  an  extent  proportionate  to  the  energy 
of  the  cause;  color  index  correspondingly  decreased;  erythrocytes  dimin- 
ished to  a  varying  degree ;  nucleated  f ormsi  in  intense  anaemia,  the  normo- 
blastic type  prevailing ;  departures  from  normal  in  the  size  and  shape,  and 
polychromatophilia  in  severe  cases;  leucocytosis  commonly  present;  poly- 
nuclear  neutrophiles  relatively  increased ;  lymphocytes  decreased ;  lympho- 
cytosis may  occur  in  severe  and  prolonged  cases;  myelocytes  in  small 
numbers ;  blood-plaques  increased.     The  coagulation  time  is  shortened. 
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F.IG.  329. — Chart  showing  variations  in  the  number  of  erythrocytes  and  in  the  percentage  of  hserooglobin 
in  posthemorrhagic  anaemia  due  to  gastric  ulcer. 

Acute  Posthemorrhagic  Anaemia. — An  examination  directly  after  the 
blood  loss  may  fail  to  show  diminution  in  the  haemoglobin  or  corpuscles 
by  reason  of  the  oliggemia.  Fluid  is,  however,  rapidly  taken  from  the 
tissues  into  the  capillaries  so  that  a  condition  of  hydrsemia  ensues  and  the 
decrease  in  haemoglobin  and  erythrocytes  becomes  apparent,  the  minimum 
counts  occurring  some  time  within  the  course  of  a  week.  A  more  or  less 
marked  leucocytosis  commonly  occurs  and  persists  for  about  a  week,  gradu- 
ally declining.  A  gradual  regeneration  of  the  blood  takes  place  in  uncom- 
plicated cases  and  is  completed  in  from  three  to  four  weeks,  the  haemoglobin 
reaching  normal  at  a  later  period  than  the  erythrocytes. 

The  normal  amount  of  blood  is  about  one-twentieth  of  the  body  weight. 
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Tilt'  siuKK'ii  liiss  ol"  oiii'-liair  his  hlood  in  an  adnll  nsuallv  proM-s  Tatal.  A 
iiiiU'li  siiiallcr  loss  may  cause  the  dcatli  ol"  a  child.  Death  under  those  eir- 
eumsttUK'es  irsulls  in  pail  Ironi  iiisulTicient.  oxygen  ;  in  part  i'roiii  tlie  sud- 
den rapid  fall  of  ait<iial  pressure.  The  liist  of  these  deficiencies  may  be 
met  l)y  t lausrusiou  of  blood;  the  second  by  the  intravenous  injection  of 
normal  salt  solution.  The  symi)toms  are  pallor,  faintness,  syncopy,  dysi)na'a, 
and  linally  collapse. 

Chronic  Post=Hemorrhagic  Anaemia. — Ana-mia  caused  by  continuous 
small  blood  losses  or  small  heinorrhaiies  repeated  at  short  intervals  for  a 
considerable  time. 

The  blood  picture  is  that  of  the  acute  fonn  of  post-hcmorrhaj4ie  ana'mia. 
The  gradual  development  permits  of  an  ana-mia  of  very  high  grade,  the 
erytJirocytes  in  some  cases  falling  b(>low  1,000,000  and  the  ha'mo'_do!)in  to  2o 
per  cent,  or  even  lower. 

The  symptonK'omplex  comprises  progressive  pallor,  weakness,  loss  of 
energy,  dyspnoea,  and  jialpitation  upon  moderate  exertion  and  mental 
hebetude. 

The  eommoji  causes  are  gastric  and  duodenal  ulcer,  hemorrhoids,  re- 
current bleeding  at  tlie  nose,  hook-worm  disease,  amrebic  dysentery,  chronic 
metrorrhagia  and  bleeding  in  various  conditions  arising  in  hemophilia  and 
the  hemorrhagic  diseases. 

Secondary  antemia  is  very  common  in  childhood.  It  may  be  congenital, 
as  in  syphilis  and  other  infections,  or  acquired,  as  in  (a)  hemorrhages  of 
various  kinds,  particularly  from  the  navel,  after  circumcision,  and  in  the 
purpura  group,  or  (b)  from  general  causes,  as  malnutrition,  improper 
hygiene,  s^T^hilis,  rickets,  tuberculosis,  the  fevers,  sepsis,  gastro-intestinal 
and  other  visceral  diseases,  nephritis,  acute  disease  of  the  heart,  and  malig- 
nant disease, 

II.   POLYCYTH.EMIA  RUBRA. 

A  condition  of  the  blood,  characterized  by  a  persisting  increase  in  the 
number  of  the  red  blood-corpuscles.  There  are  two  groups  of  cases:  (a) 
those  in  which  the  increase  is  s>Tnptomatic — the  erythrocytes:  and  (b)  those 
in  which  it  is  due  to  a  derangement  of  the  blood-making  function  of  the 
bone-marrow^ — erythramia. 

(a)  The  Erythrocytoses. 

Definition.  — Erythroeytosis  is  a  more  or  less  permanent  increase  of 
the  red  blood-corpuscles  of  unknown  causation  which  occurs  in  certain  cases 
of  chronic  dyspnoea  and  among-,  persons  living  at  a  high  altitude. 

Etiology.— Predisposing  Influences, — The  chronic  shortness  of  breath 
in  which  this  condition  occurs  may  be  due  to  congenital  heart  disease,  espe- 
cially pulmonary  stenosis;  or  to  myocardial  insufficiency  or  laryngeal  or 
tracheal  stenosis  or  advanced  pulmonary  emphysema.  The  condition  occur- 
ring in  the  absence  of  these  affections  in  persons  living  at  a  hidi  altitude  is 
due  to  causes  not  well  understood. 

The  Exciting  Cause. — Theoretically  over-stimulation  of  the  blood  mar- 
row to  meet  the  requirements  of  a  deficient  oxygen  supply  has  been  assigned 
as  a  cause. 
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Symptoms.^ — The  symptom-complex  of  the  nnderlying  disease  is  pres- 
ent. Cyanosis  is  often  marked.  Tlie  morbus  ccerideus  of  congenital  heart 
disease  is  not  always  attended  by  an  increase  of  the  red  corpuscles.  Hyper- 
plasia of  the  red  marrow  has  been  found.  The  red-corpuscles  in  the  con- 
genital disease  may  reach  9,000,000  per  cmm. ;  in  acquired  myocardial  dis- 
ease they  rarely  reach  7,000,000;  in  respiratory  stenosis  the  number  is 
scarcelj^  so  high  and  in  the  high  altitude  form  it  is  usually  about  5  to 
7,000,000. 

Diagnosis. —To  what  extent  a  derangement  in  the  distribution  of  the 
red  corpuscles,  or  a  general  increase  in  their  numbers  per  cmm.  or  concen- 
tration is  at  fault  cannot  always  be  known.  An  increased  production  is 
accompanied  by  nucleated  reds  and  polychromasia.  It  is  important  to  dif- 
ferentiate between  the  transient  increase  of  the  reds  occurring  immediately 
after  the  ascent  to  a  high  altitude  and  the  permanent  erythrocytosis  aris- 
ing during  a  prolonged  sojourn  at  such  a  level. 

(b)  Erythrsemia. 

Osier's  Disease. 
See  Splenic  Tumor  with  Polycythemia  and  Cyanosis. 

III.   LEUKiEMIA. 

Definition. — Leuki^mia  is  an  affection  of  undetermined  causation  char- 
acterized by  the  presence  in  the  blood  of  abnormal  leucocytes  in  great  but 
fluctuating  numbers,  with  an  increase  in  the  normal  forms,  with  a  decrease 
in  the  erythrocytes  and  hiemogiobin,  together  with  proliferation  of  the 
IjTnphadenoid  or  the  myeloid  tissues  of  the  body. 

Varieties. — Two  well-defined  clinical  varieties  are  recognized:  (1) 
myeloid  leukaemia,  and  (2)  hTQphadenoid  leukaemia.  The  myeloid  is  much 
the  more  connnon  type. 

Etiology. — Predisposing  Ixfluexces. — The  disease  has  been  encoun- 
tered at  all  periods  of  life,  from  early  infancy  to  the  seventieth  year. 
It  is  most  common  in  the  third,  fourth,  and  fifth  decades.  Leukeemia  is 
more  common  in  males  than  females  in  the  ratio  of  about  two  to  one. 
Cases  have  been  observed  in  pregnancy,  and  the  disease  not  rarely  develops 
at  the  grand  climacteric.  There  are  instances  in  which  leuktemia  has  been 
observed  in  successive  generations,  and  a  leukiemic  mother  has  borne 
leukfemic  children.  On  the  other  hand,  leuktemic  mothers  have  borne 
non-leuka?mic  children,  and  a  woman  showing  no  signs  of  the  disease  has 
borne  a  leuktemic  child.  Leukemia  occurs  in  all  parts  of  the  world.  It 
is  not  rare  in  the  L^'nited  States.  Cases  have  been  observed  in  various 
domestic  animals,  especially  fowls  and  dogs. 

Exciting  Cause. — The  disease  has  upon  inadequate  grounds  been  at- 
tributed to  malaria.  It  has  followed  blows  and  grave  bodily  injury.  The 
tendencies  to  hemorrhage  and  to  habitual  nose-bleeding,  which  have  been 
regarded  as  etiological,  are  early  manifestations  of  an  affection  the  true 
nature  of  which  has  been  revealed  by  a  study  of  the  blood.  Nothing-  is  as 
yet  known  of  the  actual  cause.  Organisms  of  the  diphtheroid  type  occur  in 
the  lesions.  The  presence  or  history  of  a  focal  lesion  in  the  upper  respira- 
toiy  tract — tonsils,  adenoid  tissue,  nose,  accessory  sinuses,  bronchi  or  in 
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conneetioM  with  the  tt'ctli  or  of  severe  pyogenic  processes  elsewhere — lend 
suppoi't  to  till-  liypdlln'ses  ot"  ;iii  inreetious  oi'iiciii. 

General  Symptoms. —  Tlie  onset  is  insidious  and  may  be  associated 
with  persistent  and  intractable  gastro-intestinal  symptoms.  In  some  in- 
stances the  patients  prvsent  the  appearance  of  fairly  j^-ood  health  until  the 
occurrence  of  j,a-ave  symptoms  shortly  before  death.  A  hid  of  sixteen  was 
supposed  to  be  in  his  usual  health  until  the  occurrence  of  hemorrhafxe  from 
the  stomach,  which  proved  fatal  in  the  course  of  tw^o  days.  Such  cases 
are  not  very  iinconunoii.  P]pistaxis  is  a  frequent  symptom.  Pallor,  palpi- 
tation, and  dyspniea  ui)ou  exertion  are  very  common.  Distention  of  the 
abdomen  due  to  sjilenic  tumor  and  enlargement  of  tlie  liver  may  first  at- 
tract the  attention  of  the  patient.  Tenderness  over  the  sternum  or  the  long 
bones  occurs  in  many  of  the  cases.  Diffuse  enlargement  of  the  superficial 
lymi)h-nodes,  which  are  generally  of  moderate  consistency,  not  adherent 
among  themselves  or  to  the  skin,  and  variable  in  size  from  time  to  time, 
is  eonmion  in  the  l;\^nphatic  form.  The  groups  usually  involved  are  the 
cervical,  axillary,  and  inguinal.  These  changes  may  be  restricted  to  the 
mesenteric  and  other  deep  groups  without  demonstrable  signs  of  enlarge- 
ment during  life,  and  there  are  cases  in  which  the  bone-marrow  alone  is 
involved,  without  enlargement  of  the  spleen  or  lymphatic  glands.  There 
may  be  a  high  degree  of  emaciation  and  anasarca,  or  effusion  into  the  serous 
sacs.    Acute  and  chronic  forms  occur. 

Much  confusion  exists  in  the  nomenclature  and  classification  of  the 
leukaemias.  Recent  studies  indicate  a  disposition  among  pathologists  to 
assume  a  common  etiological  or  general  relationship  in  the  group  of  dis- 
eases comprising  the  leukreniias,  pseudoleukannia,  honphosarcoma,  malig- 
nant lymphoma,  chloroma.  leukosareoma  and  Hodgkin's  disease. 

i.  Myeloid  Leukaemia. 

Myelogenous  LeiikcEmia. 

Symptoms. — Gradual  enlargement  of  the  spleen  is  usuallj^  the  most 
conspicuous  clinical  phenomenon.  The  enlarged  organ  extends  downward 
and  to  the  right,  and  may  reach  the  level  of  the  pubic  arch  and  pass  beyond 
the  median  line.  Its  well-defined  border  and  often  the  notch  or  notches 
may  be  distinctly  felt.  It  is  usually  painless,  but  occasionally  both  pain 
and  tenderness  are  present.  Perisplenic  friction  may,  in  such  cases,  be 
recognized  upon  auscultation  and  palpation.  Minor  fluctuations  in  size 
may  be  obseiwed:  enlargement  during  digestion,  and  diminution  during 
fasting  and  after  diarrhcea  or  free  hemorrhage.  Fluctuations  of  greater 
amplitude  frequently  occur  as  spontaneous  events  in  the  natural  history 
of  the  disease,  or  in  consequence  of  the  administration  of  arsenic  or  other 
therapeutic  measures.  ^Massive  splenic  enlargement  causes  pressure  symp- 
toms, among  which  the  more  common  are  distress  after  eating  and  constipa- 
tion. Gastro-intestinal  symptoms  occur  in  the  course  of  almost  every  ease. 
Nausea  and  vomiting  may  be  early  and  persistent.  Diarrhcea  is  common. 
Hemorrhage  from  the  bowel  is  not  common.  It  may  be  due  to  chronic 
dysentery.  Fatal  obstruction  of  the  bowTl  may  be  caused  by  pressure  of 
the  enlarged  spleen  upon  the  intestine.  Jaundice  is  a  rare  s^^nptom. 
Peritonitis  and  ascites  may  also  be  caused  by  the  pressure  of  a  massive 
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spleen.  Symptoms  due  toi  circulatory  derangements  and  the  changes  in  the 
blood  are  prominent.  The  cardiac  impulse  is  displaced  upward  an  inter- 
space or  more  by  the  big  spleen ;  hgemic  murmurs  may  be  heard.  The  pulse 
is  usually  of  large  volume  and  rapid,  but  soft  and  compressible.  The 
dyspnoea  is  anaemic.  Hemorrhage  is  a  very  common  symptom.  Epistaxis, 
bleeding  from  the  gums,  h^matemesis,  purpura,  retinal  hemorrhage,  and 
cerebral  hemorrhage  are  frequent.  Hemoptysis  and  haematuria  are  much 
less  common.  Fluid  exudates  into  the  serous  sacs  are  usually  hemorrhagic. 
CEdema  of  the  feet  and  general  anasarca  are  terminal  conditions.     As  in 

all  the  grave  ansemias,  headache,  ver- 
tigo and  syncopal  attacks  are  of  fre- 
quent occurrence.  The  lymph-nodes 
and  liver  may  be  somewhat  enlarged 
by  the  presence  of  leucopoietic  de- 
posits of  myeloid  tissue.  The  bones, 
especially  the  sternum,  ribs  and  the 
tibia,  may  be  tender  upon  pressure. 
Irregular  fever  and  night  sweats  oc- 
cur. Leukgemic  retinitis  may  be  due 
to  hemorrhage  or  minute  leukemic 
deposits.  Optic  neuritis  is  rare. 
Deafness  is  common  and  the  syndrome 
known  as  Meniere's  disease  has  been 
observed.  AVith  the  exception  of  a 
constant  excess  of  uric  acid  the  urine 
presents  no  characteristic  changes. 
Priapism  has  been  frequently  noted. 
It  may  be  an  early  and  persistent 
symptom.  Pneumonia  or  pulmonary 
oedema  are  common  terminal  events. 
The  Blood. — The  hsemoglobin  is 
diminished  not  rarely  as  much  as  50 
per  cent.  The  color  index  is  corre- 
spondingly low.  Exceptionally  the 
color  index  is  high. 

Diminution  in  the  number  of  ery- 
throcytes is  constant  but  not  extreme. 
Counts  falling  below  2,000,000  are 
rare.  Nucleated  erythrocytes  are  very 
numerous,  the  normoblastic  type  being  in  excess.  Megaloblasts  are  rela- 
tively less  numerous  and  frequently  present  in  atypical  forms.  Deformities 
in  size  and  shape  are  present  in  varying  degrees,  dependent  upon  the  extent 
of  the  hemoglobin  loss  and  cellular  diminution,  together  with  polychroma- 
tophilia  affecting  both  the  nucleated  and  non-nucleated  erythrocytes. 

The  leucocytes  are  enormously  increased.  Counts  of  100,000  per  cubic 
millimetre  are  common,  of  200,000  by  no  means  rare,  and  of  500,000  occa- 
sional. When  the  oligocythemia  is  marked  the  whites  may  nearly  equal 
or  even  exceed  the  reds.  The  number  flutuates  widely  from  time  to  time 
in  the  course  of  the  disease,  and  frequently  undergoes  remarkable  diminu- 


FiG.  330. — Myeloid  leuksemia;  distended  ab" 
domen  due  to  massive  enlargement  of  the  spleen. — 
Jefferson  Hospital. 
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tioii  uiuler  the  freo  ailiiiiiiistration  of  arsenic.  AVidc  diunial  fluctuations 
are  observed  in  some  eases,  the  lower  i^oiints  heinj,'  noted  late  in  the  day. 
Extreme  chanj^es  oceur  in  certain  cases,  botii  in  tlie  blo(xl  i)ieture  and  in  the 
Creneral  condition,  so  that  periods  arise  in  which  there  are  neither  symptoms 
nor  sii,nis  of  leuUa'niia  present.  These  remarkable  remi.ssions  are  not,  how- 
ever, permanent.  Sucii  reversions  to  the  normal  blood  conditions  accom- 
panied by  involution  of  the  splenic  tumor  have  freiiuently  followed  the 
therapeutic  u:>e  of  the  Rontgen  rays.  Myelocytes  in  great  numbers  are 
j.iesent  and  constitute  at  least  20  per  cent,  of  all  leucocytes,  as  determined 
by  the  dilVerential  count  in  the  majority  of  the  eases.  The  polynuclear 
neutrophiles  are  much  increased,  but  their  percentacre  is  relatively  low. 
:\rany  of  these  cells  are  dwarfed  and  deformed.    The  relative  percentage  of 
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Tig.  331. — Chart  showing  variations  in  the  number    of    leucocj'tes,  erythrocytes,  and  in  the  hamoglobin 
percentage  in  a  case  of  myeloid  leukaemia. 

lymphocytes  is  much  below  normal.  Eosinophilia  is  almost  invariably 
present.  In  the  majority  of  cases  mast-cells  are  present  in  considerable 
numbers  and  the  blood-plaques  are  much  increased.  Notwithstanding  the 
remissions  that  occur  the  disease  is  incurable.  Its  average  duration  is  about 
three  to  five  years.  The  autopsy  shows  diffuse  proliferation  of  myeloid  leu- 
kopoietic  tissue,  involving  the  red  man-ow,  the  marrow  of  the  long  bones,  the 
h-mph-nodes,  the  liver  and  kidneys,  the  mucous  and  serous  membranes,  and 
this  is  found  to  be  the  chief  cause  of  the  massive  enlargement  of  the  spleen. 
There  is  a  rare  acute  form  attended  by  the  features  of  an  acute  malig- 
nant infection. 

ii.  Lymphadenoid  Leukaemia. 

Lymphatic  Leuhamm. 
Symptoms. —The  general  s^onptoms  are  similar  to  those  of  the  myeloid 
form.     There  is  enlargement  of  the  h-mph-nodes.  which  may  involve  the 
superficial  or  merely  the  deeper  groups  and  is  usually  associated  with  more 
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or  less  marked  enlargement  of  the  spleen.  The  glands  of  the  neck  are  com- 
monly the  most  conspicuons,  but  those  of  the  axillas  and  groins  are  also  en- 
larged. They  are  never  of  great  size  and  can  be  moved  under  the  skin. 
Usually  they  are  sensitive  to  pressure.  In  the  acute  cases  the  Ijmiph  struc- 
tures of  the  mouth,  tongue,  and  pharynx  may  be  enlarged.  Enlargement 
of  the  th^-mus  gland  is  sometimes  present  in  this  gToup  of  cases  and  may 
be    the    cause    of    characteristic    symptoms:    stridulous    respiration    with 

dyspnoea,  usually  paroxysmal. 

The  Blood. — Haemoglobin  is  much  di- 
minished and  the  color  index  correspond- 
ingly loTV.  The  erythroc3'tes  are  reduced  in 
number  to  3,000,000  per  cubic  millimetre  or 
loTrer.  Nucleated  red  cells  are  scanty,  those 
of  the  normoblastic  type  predominating. 
Deformities  in  size  and  contour  and  the 
tinctorial  reactions  are  propor-tionate  to  the 
degree  of  degeneration  of  the  blood — 
anaemia.  The  leucocytes  are  much  in- 
creased in  number,  but  not  to  the  extent 
often  seen  in  myelogenous  leuksemia,  counts 
above  200,000  being  comparatively  unusual. 
The  differential  count  shows  this  increase 
to  be  largely  due  to  an  excess  of  large  and 
small  lymphocytes,  vrhich  comprise  about 
90  per  cent,  of  all  forms.  There  are 
numerous  at^T)ical  forms.  The  relative 
proportion  of  polynuclear  neutrophiles  is 
much  reduced,  those  cells  not  usually  ex- 
ceeding 5  or  10  per  cent,  of  all  forms. 
^Myelocytes  are  present  in  almost  all  cases, 
but  in  A'eiy  small  numbers.  Eosinophiles 
are  also  present  in  the  majority  of  the  cases 
in  scanty  numbers.  The  blood-plaques  may 
be  diminished  in  number.  The  coagulation 
time  is  prolonged. 

In  lymphadenoid  leukemia  also  there  is 
an  acute  form  which,  however,  is  of  infre- 
quent occurrence.  It  is  seen  most  commonly 
in  children  and  young  adults.  The  course 
is  almost  invariably  fatal,  the  duration  not  exceeding  a  few  weeks.  The 
actual  cause  is  unknown. 

The  onset  is  abrupt  with  chill,  high  fever,  and  the  SAmiptoms  of  a  severe 
stomatitis.  The  gums  become  spongy  and  bleed  and  this  is  followed  by  a 
general  hemorrhagic  diathesis.  The  tonsils  are  swollen  and  often  covered 
with  a  gTayish  exudate.  There  is  albuminuria  with  casts.  The  spleen  be- 
comes slightly  enlarged.  As  the  disease  progresses  a  general  hyperplasia 
of  the  lymph-nodes  takes  place. 

The  blood  picture  is  at  first  inconclusive  but  presently  the  signs  of  an 
acute  leukaemia  appear.     The  red  corpuscles,  at  fii^t  nonnal, "  diminish  in 


Fig.  332. — Chronic   lymphatic   leuksemia. 
— Jefierson  Hospital. 
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numbers  until  there  is  a  coiiditiuii  ul"  marked  ;iii:iinia.  Tin;  lui'mo;,'loljin  is 
diminished;  the  eolor  index  below  1.  The  whitr  cniitiiscles  show  an  enor- 
mous increase  in  a  short  time  of  I0(t,(»0()  oi-  even  r)()0.i)(li),  and  are  nearly  all 
of  the  lymphoeytic  t\pe. 

The  autopsy  shows  dilVuse  liypei-plasia  of  the  lymi)hadenoid  tissues  of 
tlie  hotly. 

LeukanoMTila. —  Leube  has  used  tiiis  lerm  to  desi<rnate  a  symptom-eom- 
plex  consist in<;  of  intense  anu-mia  with  ehanj^es  in  the  form  of  botli  the 
erythrocytes  ajid  leueoeytes- — conditions  sometimes  described  as  transi- 
tional or  mixed  forms  of  leulaemia  and  pernicious  anaemia.  He  expressly 
reserves  this  tenn  for  forms  of  blood  disease  in  which  "both  leucocytes 
and  erythrocytes  are  unifonnly  and  decidedly  damaged  in  their  develop- 
ment, and  the  case  can  neither  be  put  in  the  category  of  leukiemia  nor  in 
that  of  pernicious  amvmia."  The  cases  are  of  sudden  onset,  with  signs  sug- 
gestive of  an  acute  infectious  process.  In  some  of  the  cases  there  is  severe 
tonsillar  angina;  in  otliers  stomatitis,  extreme  pallor,,  weakness,  fever, 
hemorrhages,  hyperplasia  of  the  spleen,  and  moderate  enlargement  of  the 
liver.  Enlargement  of  the  lymph-nodes  is  not  constant.  The  course  is 
unfavorable ;  the  duration  varies  from  a  few  days  to  several  weeks. 

Chloroma. — The  blood  changes  in  thi.s  rare  affection  are  similar  to 
those  of  lATnphatic  leukaemia.  There  is  progressive  diminution  of  the 
haemoglobin  and  erythrocytes,  associated  with  increase  in  the  leucocytes. 
Deformities  in  size  and  shape  in  the  ers^throcytes,  and  nucleated  forms, 
chiefly  normoblasts,  show  themselves  as  the  antpmia  becomes  more  intense. 
There  is  marked  lymphocytosis.  The  symptom-complex  consists  of  pro- 
gressive weakness,  pallor,  orbital  pain,  exophthalmiis,  deafness,  and  elastic 
swellings  in  the  orbital  and  temporal  regions.  There  is  irregular  hyper- 
plasia of  the  bone-marrow  with  subperiosteal  infiltrations  and  tumor-like 
metastases  of  greenish  color — so-called  "green  cancer."  The  blood  condi- 
tion closely  resembles  acute  hniiphatic  leuka?mia,  and  chloroma  has  been 
regarded  as  a  malignant  form  of  leukaemia  with  greenish  infiltrations  and 
metastases. 

Diagnosis. — The  direct  diagnosis  of  leukaemia  can  only  be  made  by  .a 
microscopical  examination  of  the  blood.  The  disease  is  always  leukaemia 
when  the  proportion  of  leucocytes  to  erythrocytes  is  1  to  15  or  less :  when 
the  leucoc^'te  count  is  more  than  thirty  times  greater  than  normal  and  when 
at  the  same  time  many  of  the  cells  are  conspicuously  inunature — myelo- 
cytes, large  hmphocytes,  and  nucleated  red  corpuscles. 

Even  in  cases  in  which  there  is  a  temporary  return  to  the  normal 
ratio  between  the  leucocytes  and  the  erythrocytes,  immature  forms  very 
rarely  seen  in  normal  blood — erythroblasts  and  myelocytes — are  present 
in  sufficient  numbers  to  warrant  a  provisional  diagnosis  of  leukiemia  in  the 
absence  of  a  previous  knowledge  of  the  conditions  of  the  blood. 

Differential. — The  discrimination  between  myeloid  and  lymph- 
adenoid  leukaemia  can  only  be  made  by  the  blood  examination.  In  the 
myelogenous  form  the  type  of  the  blood  is  myelocytic,  that  is  to  say, 
myelocytes  are  present  in  enormous  numbers  together  with  an  increase 
in  the   eosinophiles  and  mast-cells ;   oligocyth^emia  is  moderate,   erythro- 
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blasts  are  numerous,  the  normoblastic  type  predominating.  In  the  lym- 
phatic form  the  blood  type  is  lymphocytic,  namely,  there  is.  an  excessive 
increase  in  the  lymphocj^tes,  myelocytes  being  absent,  or  present  in  very 
scanty  numbers;  there  are  very  few  eosinophiles  or  mast-cells;  oligocy- 
thsemia  is  marked;  and  erythroblasts  are  few  in  number  and  proportionate 
to  the  general  deterioration  of  the  blood. 

The  clinical  manifestations  as  regards  the  spleen  and  superficial 
lymph-nodes  do  not  afford  a  basis  for  the  differential  diagnosis  between 
the  two  forms  of  leukaemia;  but  this  fact  is  without  importance  since  an 
examination  of  the  blood  is  essential  to  the  general  diagnosis. 

Hodgkin's  Disease. — The  enlargements  of  the  lymph-nodes  and  of  the 
spleen  in  this  affection  often  closely  simulate  leukaemia.  The  differential 
diagnosis  rests  upon  the  fact  that  the  blood  is  normal  or  presents  the 
changes  which  occur  in  the  various  forms  of  secondary  anaemia.  Associated 
inflammatory  or  infectious  processes  when  present  may  cause  an  increase 
of   leucocytes  with  the  characters  of  a  polynuclear  neutrophile  leucocytosis. 

Chloroma  may  be  recognized  by  the  exophthalmus,  orbital  pains,  and 
elastic  tumor  formations. 

Splenic  Anoemia. — The  remarkable  size  of  the  splenic  tumor,  absence 
of  enlargement  of  the  superficial  lymph-nodes,  and  a  high  grade  of  anaemia 
with  leukopenia  constitute  positive  differential  criteria.  Banti's  disease, 
the  terminal  stage  of  splenic  anaemia,  is  characterized  by  hypertrophic 
cirrhosis  of  the  liver,  jaundice,  and  ascites. 

The  diagnosis  of  leukaemia  rests  wholly  upon  the  microscopical  exam- 
ination of  the  blood.  Other  conditions  which,  by  reason  of  the  presence  of 
superficial  lymphatic  enlargements  or  splenic  enlargement  associated  with 
more  or  less  pronounced  secondary  anaemia,  resemble  leukaemia  may  be 
at  once  differentiated  by  the  findings  in  the  blood.  It  is  only  necessary 
in  this  connection  to  name  the  splenic  tumor  of  chronic  malarial  infection; 
amyloid  disease;  malignant  growths,  cysts,  and  abscess;  enlargements 
involving  the  left  kidney,  as  hydronephrosis,  cysts,  perinephric  cysts; 
abscess  and  maHgnant  disease  or  cysts  of  the  pancreas;  and  retroperi- 
toneal sarcoma — all  of  which  present  resemblances  to  splenic  tumor;  and 
the  hyperplasias  of  the  lymphatic  glands  which  occur  in  tuberculosis, 
syphilis,  and  malignant  disease. 

Hasty'  conclusions  in  a  suspected  case,  in  which  the  ratio  of  leucocytes 
to  erythrocytes  is  normal,  are  unw^arr  ant  able  because  remarkable  falls  in 
the  morbidly  increased  w^hites  occur,  (a)  in  the  natural  history  of  the 
disease;  (b)  during  or  immediately  after  acute  intercurrent  affections,  as 
influenza,  enteric  fever,  sepsis;  (c)  after  the  administration  of  drugs, — as 
arsenic  and  quinine, — the  injection  of  nuclein,  tuberculin,  and  antidiph- 
theritic  serum,  and  the  use  of  the  X-rays. 

Prognosis.— The  outlook  is  in  a  high  degree  unfavorable.  The  number 
of  permanent  recoveries  reported  is  Hmited.  Remarkable  and  prolonged 
remissions  occur.  The  influence  of  the  X-rays  upon  the  disease  in  some 
cases  is  to  be  considered.  The  acute  lymphatic  variety  is  pecuharly  malig- 
nant and  often  runs  a  rapid  course.  The  myelogenous  form^  sometimes 
extends  over  eight  or  ten  years,  with  remissions,  even  intermissions,  and 
exacerbations.    Progressive  deterioration  of  the  blood,  hemorrhages,  marked 
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gHStro-intostinalclisturbaiic«'s(('si)Cfiallyintract:iblo(liaiTh(i';i),  fever,  fliopsy, 
aiul  massive  eiilar^eiiieiil  of  the  spleen  are  of  uiifavoiable  sijiiiificaiice. 
Mikulicz's  Disease. — There  is  j^radual,  syiniiKitrical,  painless  enlargc- 
nu'nt  of  the  laehryniar  glands,  followed  by  .similar  clianges  in  tlu;  salivary 
glands.  Special  preilisposing  influences  are  not  recognized,  though  males 
suffer  more  frecjuently  than  females  and  in  the  majority  of  the  cases  the 
disease  has  occurred  between  the  twentieth  and  fortieth  year.s  of  life. 
The  condition  is  generally  regarded  as  an  infection,  but  a  .special  patho- 
genic agent  has  not  been  demonstrated.  It  has  been  attributed  to  tuV^er- 
culous  infection,  syphilis,  and  hypothyroidism.  Howard,  whose  recent 
studies  of  the  subject  are  of  great  importance,  regards  the  cases  as  con- 
stituting not  a  simple  morbitl  entity  but  a  clinical  syndrome  varying  in 
its  etiology,  form,  and  course,  and  comprising  isolated  and  symmetrical 
disease  of  the  lachrymal  and  salivar}-  glands  due  to  simple  lymphomata, 
pseudoleukiemia,  leukemia,  tuberculosis,  and  syphilis.  This  observer 
arranges  the  cases  in  three  groups:  (a)  the  simple  form,  in  which  only 
the  lachrymal  and  salivary  glands  are  involved,  neither  the  adjacent  nor 
distant  lymphatics  being  affected  and  the  blood  picture  remaining  normal 
for  years,  (b)  Pseudoleukaimia.  In  this  group  of  cases  the  clinical  mani- 
festations are  similar  to  the  simple  form  except  that  the  lymphatic  glands, 
either  locally  or  generally,  are  involved.  The  enlargement  is  variable  in 
degree.  Softening  and  caseation  do  not  occur.  The  spleen  may  be 
enlarged.  The  blood  may  be  normal  or  there  may  be  a  moderate  second- 
ary aniemia.  In  other  cases  there  is  a  relative  or  absolute  increase  in  the 
small  lymphocytes,  and  in  some  cases  large  lymphocytes  are  pre.sent.  (c) 
Leukaemia.  In  this  group,  in  addition  to  the  enlargement  of  the  lachrj-mal 
and  salivary  glands  of  both  sides  there  are  the  characteristic  general 
enlargements  of  the  lymphatic  glands  and  a  blood  picture  of  leukaemia  of 
the  lymphatic  type  with  the  usual  clinical  phenomena — progressive  weak- 
ness, irregular  fever,  slight  oedema,  and  tendency  to  hemorrhage. 

III.  HODGKIN'S  DISEASE. 

PseudoleukcBmia;  Infectious  Granuloma. 

Diagnosis. — A  disease  due  to  an  infectious  granulomatous  involvement 
of  tlie  lymphadenoid  tissue  of  the  body  and  characterized  clinically  by  en- 
largement of  the  lymph-nodes,  marked  anaemia,  emaciation  and  a  tendency  to 
cachexia ;  anatomically  by  definite  histological  lesions  in  the  affected  glands 
and  the  presence  of  organisms  of  the  diphtheroid  type. 

Etiology. — Predisposing  Influences. — The  disease  usually  appears 
in  childhood,  adolescence,  or  early  adult  life.  It  is  very  rare  after  the  fourth 
decade.  It  is  more  common  in  males  than  in  females  in  about  the  propor- 
tion of  six  to  one.  The  occasional  occurrence  of  cases  in  a  parent  or  child, 
or  among  the  children  of  the  same  family,  about  the  same  time,  suggests 
rather  the  action  of  a  local  cause  or  direct  infection  than  the  hereditary 
or  family  transmission  of  the  disease.  Malaria,  syphilis,  and  tuberculosis 
have  been  regarded  upon  wholh'  insufficient  grounds  as  predisposing 
influences. 
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Exciting  Cause. — The  nearly  constant  presence  of  diptheroid  organ- 
isms in  the  glands  and  their  occasional  presence  in  the  blood,  together  with 
the  results  of  experiments  upon  monkeys  (Bunting,  Yates)  and  the  results 
obtained  by  the  use  of  autogenous  vaccines  (Billings,  Rosenow),  point 
strongly  to  the  infectious  nature  of,  the  disease.  Among  the  clinical  facts 
which  support  this  hypothesis  are  the  following:  preliminary  or  inflam- 
matory irritation  of  the  mucous  membrane  of  the  upper  air-passages;  dis- 
ease of  the  tonsils,  early  localization  in  the  cervical  lymph-nodes,  gradual 
extension  from  one  group  of  lymphatic  glands  to  another  with  recurrence 
of  fever  and  the  acute  course  of  some  of  the  cases. 

There  are  clinical  resemblances  to  lymphosarcoma,  which  are  not 
borne  out  by  the  results  of  histological  studies  of  the  affected  glands  in  the 
two  diseases,  and  to  glandular  tuberculosis,  which  are  negatived  by  the 
following  facts:  (a)  absence  of  tubercle  bacilli  and  the  failure  of  inoculation 
experiments  in  a  majority  of  cases  studied ;  (b)  absence  of  reaction  to  the 
tuberculin  test  in  well-characterized  cases ;  and  (c)  specific  histological  char- 
acters: in  Hodgkin's  disease.  The  view  that  Hodgkin's  disease  is  a  form  of 
lymphatic  tuberculosis  has  arisen  from  the  fact  that  secondary  tuberculous 
infection  not  infrequently  occurs,  especially  in  the  terminal  stages. 

Morbid  Anatomy. — Histologically  the  presence  in  the  lesions  of  fibro- 
blasts, giant  cells  and  eosinophiles  is  characteristic.  The  glands  upon  one 
side  of  the  neck,  very  often  the  right,  are  usually  first  affected.  The  in- 
ternal lymph-nodes  are  also  generally  enlarged — those  of  the  thorax,  the 
retroperitoneal,  and  the  abdominal  glands  in  the  order  named — and  form 
large,  firm  masses,  which  give  rise  to  the  pressure  symptoms  which  consti- 
tute striking  clinical  phenomena  of  the  disease.  The  veins  are  especially 
liable  to  compression.  The  nerve-trunks  and  ureters  do  not  always  escape. 
The  lymph-nodes  even  when  greatly  enlarged  are  not  often  adherent,  nor 
is  there  a  special  tendency  to  capsular  infiltration  or  invasion  of  con- 
tiguous structures.  Caseation  and  necrosis  do  not  occur  in  the  absence  of 
secondary  infection.  The  spleen  and  liver  are  enlarged  and  the  seat  of 
scattered  lymphoid  masses. 

Symptoms. —The  most  striking  and  usually  the  earliest  clinical  phe- 
nomenon is  the  enlargement  of  one  or  several  lymph-nodes  at  the  angle  of 
the  jaw.  This  enlargement  is  gradual  and  may  attract  little  attention 
until  several  weeks  have  elapsed.  The  swollen  glands  are  painless  and 
may  be  recognized  upon  palpation  as  separate  and  distinct.  They  are 
not  usually  adherent  to  the  skin.  In  some  cases  they  are  adherent  among 
themselves.  The  peculiar  adenopathy  is  progressive.  The  glands  first 
involved  gradually  increase  in  size,  adjacent  groups  in  the  lower  part  of 
the  neck  presently  become  implicated,  then  those  in  the  axilla,  the  inguinal 
region,  and  sometimes  those  at  the  elbow  and  in  the  popliteal  space.  The 
lesions,  at  first  unilateral,  after  a  time  appear  upon  the  other  side,  but,  as 
corresponding  groups  are  not  usually  enlarged  to  the  same  extent,  they  are 
irregularly  symmetrical.  The  enlargement  is,  as  a  rule,  most  marked 
upon  the  side  of  the  neck,  where  the  masses  often  exceed  the  size  of  the 
fist  and  give  rise  to  conspicuous  deformities.  It  is  not  so  great  in  the 
axillary  and  inguinal  regions.     The  enlarged  glands  are  at  first  of  moderate 
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Fig.  333.— Hodgkin's  disease.— Jefferson  Hospital. 
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t'onsistciu'L'  and  may  he  moved  imdor  the  skin;  hiter  in  the  course  of  the 
iliseaso  they  become  luirder  and  more  or  h'ss  ailherent  to  the  snijjaeent 
tissues.  TonsillitLs,  sometimes  ehionie,  frequently  precedes  the  early 
{.rlaniluhir  ehanjies  in  tlie  iieek;  but  this  is  not  always  the  case  and  there 
are  instances  iu  which  the  lymph-nodes  iu  this  reijion  remain  unaffected 
in  the  presence  of  every  other  teature  of  the  malady.  The  evidences  of 
enlart,'ement  of  the  internal  lynii)h-nodes  do  not  usually  show  themselves 
until  after  the  changes  in  the  superficial  groups  have  made  considerable 
progress.  In  fact  there  are  rare  cases  of  Hodgkin's  disea.se  in  which  the 
external  glands  are  not  at  all  or  but  slightly  increased  in  size.  Ljinph- 
nodes  of  the  digestive  tract,  nmuely,  the  tonsils,  the  adenoid  masses  at 
the  base  of  the  tongue  and  in  the  pharynx,  and  the  solitary  and  agminate 
glands  of  the  intestines,  are  frequently  implicated  ^^^thout  giving  rise  to 
nuirked  symptoms.  The  spleen  is  usually  enlarged,  but  not  to  the  extent 
often  seen  in  chronic  myeloid  leukivmia. 

Ana'mia  does  not  show  itself  until  the  malady  has  made  some  progress. 
After  a  time  the  changes  in  the  blood,  characteristic  of  ana'mia  of  secondary 
type,  develop  rapidly  in  the  acute  cases;  mor^e  gradually  in  the  chronic 
forms  of  the  disease.  At  a  period  when  the  symptom-complex  is  fully 
establislied,  the  condition  of  the  blood  is  as  follows:  haemoglobin  decreased 
to  about  50  per  cent.,  not  commonly  much  below  this ;  color  index  usually 
low :  moderate  erythrocyte  reaction,  rarely  below  2.000.000  per  cubic  centi- 
metre :  nucleated  fomis  rare,  when  present  of  the  normoblastic  type :  leuco- 
cytes normal  or  slightly  increased,  the  increase  often  transient :  relative  in- 
crease of  polyuuclear  neutrophils  or  lymphocytes;  no  increase  of 
eosinophiles. 

In  cases  attended  with  pressure  dyspnoea  an  er^-throcytosis  some- 
times occurs  Avith  a  count  of  5,000,000  or  more  and  a  high  percentage  of 
haemoglobin. 

Three  groups  of  sjTnptoms  may  be  recognized,  namely  those  due  to  the 
enlarged  glands,  those  due  to  the  anaemia,  and  the  cachexia.  But  the  s^Tnp- 
tom-complex  is  not  well  defined. 

(a)  Symptoms  Due  to  Lymphatic  Hyperplasia. — Superficial. — Ex- 
ternal deformities  and  impairment  of  function,  as  of  movement  and  the 
like.  The  prominence  of  these  symptoms  depends  upon  the  location  and 
degree  of  enlargement  of  the  affected  groups  of  glands.  Deep. — Pressure 
symptoms,  consisting  of  cough,  dysphagia,  dyspnoea,  dilatation  of  super- 
ficial veins,  cyanosis,  local  disturbances  of  circulation,  various  dropsies, 
oedema,  and  effusions  into  the  serous  sacs.  Derangements  of  function  due 
to  pressure  doubtless  contribute  to  the  cachexia.  Neuralgias  in  various 
distributions  are  caused  by  pressure  upon  deep  or  superficial  nerve-trunks. 

(b)  Symptoms  Due  to  the  Anaemia. — Pallor,  headache,  dyspnoea  in 
some  cases,  asthenia,  anasarca,  hemorrhages,  and  fever.  The  last  s^^up- 
tom  may  occur  as  a  mild,  irregular  pyrexia  early  in  the  course  of  the  dis- 
ease, the  attacks  often  being  associated  with  .sudden  increase  in  the  size 
of  the  affected  glands;  as  an  irregular  asnie-like  paroxysmal  fever  when 
the  disease  has  reached  an  advanced  stage ;  and  finally  in  the  form  of 
the  "'chronic  relapsing  fever"  of  Pel,  or  "recurring  glandular  fever"  of 
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Ebstein,  in  "^liicli  febrile  periods  of  from  ten  to  fourteen  days'  duration, 
and  either  intermittent  or  remittent  in  type,  alternate  with,  irregular 
periods  of  apyrexia  lasting  several  days.  In  view  of  the  frequency  with 
which  intercurrent  and  terminal  infections  occur  in  Hodgkin's  disease, 
the  likelihood  that  these  forms  of  fever  are  not  primarily  sjTnptomatic  of 
the  disease  under  consideration  must  be  considered. 

(c)  The  Cachexia. — The  general  disturbances  of  nutrition  ultimately 
reach  a  high  grade.  Extreme  pallor,  emaciation,  profound  asthenia,  bronz- 
ing of  the  skin  in  some  of  the  cases,  hemorrhages  into  the  skin  and  from 
various  mucous  surfaces,  together  with  the  tumor  masses  in  the  inferior 
carotid  triangle  and  the  occipital  region  and  elsewhere,  constitute  a  striking 
and  most  suggestive  clinical  picture. 

Troublesome  pruritus  and  other  cutaneous  manifestations  are  early 
sjTnptoms  in  many  cases  and  patients  complain  of  loss  of  appetite,  fatigue, 
shortness  of  breath  and  cardiac  palpitation  on  exertion  and  a  falling  off 
in  mental  power. 

Diagnosis. — The  direct  diagnosis  rests  upon  the  association  of  a  wide- 
spread affection  of  the  lymph-nodes  involving  progressively  superficial  and 
deep  chains.  ana?mia  of  high  grade  and  secondary  type,  and  cachexia.  The 
researches  of  Reed,  Longcope,  and  others  have  settled  the  question  as  to  the 
specific  nature  of  the  histological  lesions  in  Hodgkin's  disease  and  the  un- 
certainties as  to,  its  relationship  with  tuberculosis,  l\Tnphosarcoma,  and 
leukaemia.  The  association  of  the  following  changes  is  characteristic :  pro- 
liferation of  connective-tissue  stroma  resulting  in  fibrosis,  and  in  a  ma- 
jority of  the  cases  numbers  of  eosinophiles.  These  facts  fully  justify  the 
excision  of  one  or  more  superficial  glands  in  a  doubtful  case  for  histological 
examination. 

DiFFEREXTLu.. — Tuljerculous  adenitis  rarely  develops  aft^r  the  twenty- 
fifth  year.  The  enlargement  frequently  involves  the  glands  of  the  neck 
upon  one  or  both  sides.  Inflammatory  adhesions  between  the  individual 
glands  and  to  the  adjacent  structures,  and  in  particular  to  the  overlying 
skin,  are  the  rule.  There  is  tenderness,  and  a  tendency  to  softening,  sup- 
puration, and  caseation  with  sinus  formation.  The  process  is  sluggish  and 
mostly  limited  to  one  or  two  groups  of  glands,  rarely  extending  to  distant 
regions.  The  signs  of  tuberculous  lesions  in  the  mouth  (especially  in  the 
tonsils),  in  the  skin,  bones,  lungs,  or  other  viscera  are  suggestive.  The 
presence  of  tubercle  bacilli  in  the  excised  glandular  tissue  is  suggestive  of  a 
tuberculous  process,  but  the  coexistence  of  the  two  diseases  is  by  no  means 
r-are,  while  the  definite  histological  lesions  of  Hodgkin's  disease  are  distinc- 
tive.    In  afebrile  cases  the  tuberculin  tests  may  be  employed. 

Syphilitic  Adenitis. — The  glands  in  direct  relation  to  the  initial  lesion^ 
usually  the  inguinal,  are  commonly  first  affected,  the  glands  of  the  neck 
being  primarily  involved  only  when  there  are  buccal  or  labial  lesions. 
The  adenopathy  is  general,  with  an  especial  tendency  to  implication  of 
the  postcervical  and  epitrochlear  glands.  The  enlargement  is  moderate, 
firm,  painless,  and  not  accompanied  by  a  tendency  to  form  adhesions  to 
contiguous  structures.  A  history  of  exposure,  the  presence  or  vestigia  of 
an  initial  lesion,  secondare'  manifestations,  and  the  effects  of  mercurial 
treatment  are  of  diagnostic  importance.    The  Wassermann  test  may  be  tried. 
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Leul-(imia  (see  p.  552). 

Jji/nipliosdnonia. — The  conditions  arc  very  often  iiiistakcn  for  each 
otlior.  In  lympliosaironia  tlic  niasses  ai'c  of  rapid  i^M'outli  and  may  attain 
^Mvat  size;  adlu'sioiLs  aJiion^  individual  f^lands  and  to  adjacent  structures, 
with  inHajninatory  chancres  attended  by  redness,  tenderness,  and  local 
(I'deina,  are  eoimnon.  Softeiiiiiu-  and  (luetuation  su^r^estive  of  al)seess  forma- 
tion are  frecjuent.  The  eiitaneous  veins  ai'c  often  enlar}i;ed  and  tortuous; 
pain  is  sometimes  a  prominent  symptom,  and  there  are  proj^'-ressivc  in- 
lilti-ations  and  metastases. 

It  is  important  in  the  ditit'erential  dia^inosis  of  llodgkin's  disease  that 
this  afTeetion  is  eharaeterized  by  a  prof^ressive  implication  of  sut'cessivo 
frroups  of  glands,  while  in  those  aft'eetions,  with  the  exception  of  syphilis, 
to  which  it  may  sometimes  bear  a  superficial  resemblance,  the  lesions  are 
limited  to  single  sla»ds  or,  at  most,  to  two  or  thr'ce  j?roups  which  are 
anatomieally  related  and  become  atf'ected  at  or  about  the  same  time. 

Prognosis.^ — The  disease  runs  its  course  with  exacerbations  of  -varyins? 
intensity  and  remissions  of  irregfular  duration.  Acute  cases  may  end  fatally 
in  two  or  three  months.  Very  chronic  forms  may  last  three  or  four  years. 
The  averas'e  duration  is  about  one  year.  Urgent  pressure  symptoms,  in- 
tense amvmia,  hemorrhages,  and  early  cachexia  are  of  unfavorable  prog- 
nostic significance.  The  outcome  is  lethal,  but  remarkable  improvement 
in  the  blood  and  other  clinical  phenomena  has  followed  the  use  of  the 
X-rays,  the  early  extirpation  of  the  enlarged  glands,  and  the  administra- 
tion by  the  mouth  and  subcutaneously  of  arsenic  in  the  form  of  Fowler's 
solution,  or  of  sodium  cacodylate.  Recently  autogenous  vaccines  have  been 
followed  by  improvement. 

IV.  DISEASES   CHARACTERIZED    BY   HEMORRHAGE. 

The  Hemorrhagic  Diathesis;  Morbus  Maculosus. 

The  essential  s^j^mptom  is  hemorrhage,  which  may  be  into  the  skin, 
from  the  mucous  surfaces,  subserous,  or  into  the  viscera. 

(a)  Purpura. 

Definition.^ — An  affection  which  appears  spontaneously,  and  is  char- 
acterized by  hemorrhages  into  the  skin,  mucous  membranes,  and  internal 
organs.  The  following  forms  are  recognized:  (1)  purpura  simplex;  (2) 
purpura  haimorrhagica  or  morbus  maculosus  Werlhofii;  (3)  purpura  rheu- 
matica  or  peliosis  rheumatica ;  (4)  purpura  with  visceral  symptoms;  and 
(5)  sjanptomatic  pui*pura.  There  are  those,  as  Litten,  who  regard  these 
as  manifestations  of  the  same  disease,  ditt'ering  in  intensity. 

Purpura  always  occurs  as  a  sporadic  alfection  and  never,  like  scurvy, 
in  local  outbreaks  or  as  an  endemic  disease,  or  like  the  hemorrhagic  cases 
of  the  infections — variola,  varicella — during*  the  course  of  epidemics.  It  is 
not  a  common  disease. 

Etiology. — Predisposing  Ixfli'exces. — Females  are  somewhat  more 
disposed  than  males.  The  greatest  liability  is  in  middle  life,  but  neither 
infancy  nor  old  age  escapes.  Purpura  sometimes  has  developed  during 
the  convalescence  from  enteric  fever,  malaria,  scarlet  fever,  and  measles. 
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and  in  tlie  course  of  all  forms  of  nephritis,  especially  the  interstitial  variety. 
Intense  nervous  shock,  such  as  attends  fright,  fever,  or  pain,  has  been 
followed  by  the  occurrence  of  purpura. 

Exciting  Cause. — No  immediate  cause  can  usually  be  discovered.  The 
hypothesis  that  purpura  is  an  infectious  disease  has  not  yet  received  de- 
monstrable support.  Unfavorable  conditions  of  life,  damp  and  insalu- 
brious dwellings,  and  chilling  of  the  body  have  been  regarded  upon  inade- 
quate grounds  as  etiological  factors. 

The  etiological  factors  in  the  hemorrhagic  diseases  remain  obscure, 
chiefly  owing  to  the  uncertainty  concerning  the  physiology  of  the  coag- 
ulation of  blood  and  the  spontaneous  cessation  of  bleeding  from  open 
vessels — attempts  to  classify  these  affections  according  to  the  part  played 
in  departures;  from  the  normal  coagulability  in  fibrinogen,  calcium,  pro- 
thrombin, antithrombin,  blood  platelets  and  fibrin-dissolving  ferments  have 
not  been  successful. 

1.  Purpura  Simplex.  —  Symptoms.  ■ — Isolated  hemorrhagic  spots  upon 
the  skin  may  constitute  the  only  manifestation  of  the  disease.  They  vary 
from  a  mere  point  in  diameter  to  patches  of  considerable  size.  The  latter 
are  not  common  in  simple  purpura.  Purpuric  spots  are  more  commonly 
and  more  abundantly  distributed  on  the  lower  extremities  than  elsewhere. 
They  are  at  first  bright  red  in  color,  but  rapidly  become  darker,  and  fade, 
leaving  patches  of  brownish  pigmentation  which  gradually  undergo  resorp- 
tion. These  spots  do  not  disappear  upon  pressure  or  when  the  skin 
is  made  tense.  In  some  cases  the  spots  appear  abruptly  and  wholly  with- 
out prodromes,  more  commonly  they  are  preceded  by  symptoms  such  as 
attend  the  initial  stage  of  a  mild  infection,  lassitude,  loss  of  appetite, 
nausea,  and  fever.  The  disease  sometimes  lasts  but  a  day  or  so  and  is 
marked  by  a  single  crop  of  hemorrhages  into  the  skin;  in  other  cases  its 
course  may  extend  over  a  week  or  two  and  be  marked  by  successive  crops 
of  petechiae.  The  spots  are  scattered  over  the  arms,  abdomen,  and  legs. 
They  are  rarely  seen  upon  the  face.  The  course  of  this  variety  of  purpura 
is  favorable.  In  a  few  days,  or  at  most  a  fortnight,  the  spots  have  disap- 
peared and  the  patient  has  regained  his  usual  health.  A  slight  degree  of 
ansemia  and  transient  albuminuria  may  occur  during  convalescence.  It 
is  much  more  common  in  children  than  adults,  and  is  often  associated 
with  diarrhoea  and  slight  rheumatoid  pains  and  swelling  of  the  joints. 

Diagnosis.- — The  direct  diagnosis  of  purpura  simplex  may  be  made 
when,  in  the  absence  of  a  primary  antecedent  affection,  the  purpuric  erup- 
tion appears  after  trifling  derangements  of  health  and  disappears  in  the 
course  of  a  few  days  or  at  most  a  week  or  two.  The  differential  diag- 
nosis from  other  forms  of  purpura  depends  upon  the  mildness  of  the 
attack,  its  short  duration,  and  the  absence  of  special  characteristic  mani- 
festations, such  as  copious  hemorrhages  into  the  skin,  hemorrhages  from 
mucous  surfaces,  fever,  joint  affection,  urgent  gastro-intestinal  symptoms, 
tendency  to  recur,  and  so  forth. 

2.  Purpura  Haemorrhagica;  Morbus  Maculosus;  Werlhof's  Disease. 
— The  cutaneous  hemorrhages  are  abundant  and  extensive,  and  there  is 
bleeding  from  mucous  surfaces.  This  form  of  purpura  sometimes  attacks 
individuals  in  apparent  health,  but  is  far  more  common  in  delicate  children 
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or  aclitli'scoiils,  ospecially  ^iils.  It  may  also  occur  willuMiL  prodruines 
and  run  an  al'ebrilo  course.  When  fever  is  present  it  is  of  moderate  inten- 
sity—101  -102^  F.  (.•W.f)^-.'?!!-'  C).  (Jastrie  (lis1\ir])aMces,  a  mild  rheuma- 
toid alVeetion  of  the  joints,  aiul  alhuminuria  occur  in  luauy  of  the  cases. 
The  cutaneous  hemorrhages  are  ])rofuse  and  extensive,  and  in  .some  in- 
stances extensive  areas  or  even  the  <rreater  part  of  the  surface  of  the  l>ody 
are  involved,  so  that  the  discolored  space  in  some  portions  of  the  body 
greatly  exceeds  Ihat  of  the  nonnal  skin.  Frefjuently,  hut  not  always,  there 
is  bleeding-  from  nnicous  surfaces,  usually  first  in  the  form  of  epistaxis, 
w hi»li  is  soon  followed  by  hemorrhage  from  the  buccal  and  gingival  mucous 
surfaces,  luvmaturia,  ha'mo])tysis,  aud  bleeding  from  the  bowel.  T'^nder 
these  circumstances  profound  ana'uiia  may  rai)idly  develop.  Death  may 
result  from  the  loss  of  blood.  Purpura  Fulminans. — A  malignant  variety 
which  occasionally  occurs  in  children  may  cause  death  in  the  course  of 
twenty-four  or  forty-eight  hours  from  extensive  cutaneous  hemorrhage  with 
or  without  bleeding  from  mucous  surfaces.  The  course  of  the  disease  is 
often  protracted,  with  frequent  relapses,  which  are  apt  to  occur  when  the 
patient  attempts  to  leave  his  bed,  and  leads  to  great  debility  and  ana?mia, 
\\nth  vertigo,  cardiac  palpitation,  and  syncopal  attacks.  The  direct  diag- 
nosis of  AYerlhof 's  disease  depends  upon  the  severity  of  the  affection,  the 
prominence  and  extent  of  the  cutaneous  hemorrhage  and  bleeding  from 
mucous  surfaces. 

It  is  to  be  differentiated  from  purpura  simplex  on  the  one  hand  by 
the  above  criteria,  and  from  purpura  rheumatica  upon  the  other  by  the 
infrequency  and  mildness  of  the  arthritis,  the  absence  of  urticaria  and 
erythema,  the  tendency  to  hemorrhage  from  mucous  surfaces.  From  scurvy 
it  is  to  be  distinguished  by  the  conditions  under  which  the  disease  develops, 
its  more  or  less  abrupt  occurrence  in  an  individual  of  fair  previous  health, 
and  the  absence  of  swelling  of  the  gums ;  from  the  malignant  or  hemor- 
rhagic forms  of  the  infectious  diseases  by  the  symptoms  of  the  onset  in 
the  latter,  the  gravity  of  the  attack,  the  first  appearance  of  petechiae  upon 
the  forehead  and  wrists,  their  association  with  abortive  eruptions  or  exten- 
sive suggillations. 

3.  Purpura  Rheumatica;  Peliosis  Rheumatica;  Schonlein's  Disease. 
— This  hemorrhagic  affection  is  cliaraeterized  by  an  eruption  in  which  the 
spots  ''never  coalesce,"  a  multiple  arthritis,  and  protracted  course.  It 
occurs  in  young  adults,  chielly  in  males  and  usually  in  individuals  who 
have  a  delicate,  highly  vascular  skin  and  have  previously  suffered  from 
rheumatism.  It  frequently  begins  with  angina  tonsillaris,  fever  of  moder- 
ate intensity, — 102^  F.  (39°  C), — and  rheumatoid  pains  in  the  joints, 
especially  the  ankles,  knees,  the  joints  of  the  hands,  and  the  shoulders. 
The  affected  joints  are  painful  to  the  touch  and  upon  movement  and  the 
seat  of  endo-  and  periarticular  exudate.  The  eruption  appeal's  first  upon 
the  lower  extremities  or  over  the  affected  joints.  It  is  frequently  merely 
purpuric,  but  may  show  urticarious  wheals,  erythematous  patches,  or  in- 
filtrated areas  suggestive  of  erythema  nodosum.  Vesication  may  occur. 
Local  oedema  occasionally  appears,  especially  about  the  face — febrile  pur- 
puric oedema.  The  eruption  tends  to  recur  in  crops  and  may  continue 
to  reappear  for  several  weeks.     The  patients  are  sensitive  to  cold,  and 
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fresh  outbreaks  occur  upon  rising  from  bed  or  any  chilling  of  the  surface. 
Attacks  at  the  same  season  in  successive  years  have  been  noted.  The 
urine  has  no  special  characters.  It  sometimes  contains  albumin.  The 
DIRECT  DIAGNOSIS  of  Schonlciu's  discasc  rests  upon  the  association  of  a 
well-defined  joint  affection  with  purpura,  which  tends  to  recur  in  crops, 
erythema,  and  local  oedema.  The  joint  affection  is  usually  mild  and  shows 
neither  the  evanescence  characteristic  of  rheumatic  fever  nor  the  persist- 
ence of  gonorrhoeal  arthritis.  Differential. — The  existence  of  Sehon- 
lein's  disease  as  a  nosological  entity  has  been  much  questioned.  It  has 
been  regarded  as  true  rheumatism,  from,  which  it  is  easily  distinguished 
by  the  eruption,  which  tends  to  recur,  and  the  almost  constant  absence  of 
cardiac  lesions;  as  a  form  of  gonorrhoeal  arthritis,  a  view  that  cannot 
be  entertained,  since  gonorrhoea,  though  sometimes  present,  is  mostly  absent ; 
as  an  intense  form  of  purpura  with  rheumatoid  symptoms,  an  opinion 
which  finds  some  support  in  the  fact  that  mild  multiple  arthritis  is  not  un- 
common in  the  hemorrhagic  diseases. 

4.  Purpura  and  Visceral  Symptoms;  Purpura  Abdominalis; 
Henoch's  Purpura.  —  The  cutaneous  hemorrhages  are  accompanied  by 
abdominal  symptoms,  vomiting,  diarrhoea,  often  hemorrhagic,  and  colic. 
These  symptoms  occur  in  paroxysms  separated  by  intervals  of  several 
weeks  or  months.  The  disease  is  most  common  in  childhood  and  adoles- 
cence, but  may  occur  in  early  adult  life.  It  is  much  more  common  in  males 
than  females.  It  frequently  attacks  individuals  living  in  poverty  and 
want,  but  is  by  no  means  unknown  among  the  affluent.  There  is  a  varying 
period  of  impaired  health  with  headache,  weakness,  and  loss  of  appetite, 
followed  by  subacute  or  acute  arthritis  affecting  one  or  more  joints,  and 
moderate  fever.  Purpura  now  appears,  often  but  not  invariably  upon  the 
legs  and  feet,  but  spreading  to  the  trunks  and  elsewhere,  and  being  par- 
ticularly abundant  in  the  neighborhood  of  the  affected  joints.  The  hem- 
orrhagic eruption  is  associated  in  varying  degree  with  erythema,  patches 
of  oedema,  and  urticaria.  Coincidently  with  the  eruption  the  above  men- 
tioned abdominal  symptoms  appear.  Epistaxis  and  hemorrhage  from  other 
mucous  tracts  occur.  The  colic,  most  intense  about  the  umbilicus,  is'  often 
especially  severe  and  protracted ;  the  abdomen  is  retracted  and  tender ;  there 
is  complete  loss  of  appetite ;  retching  is  frequent  and  distressing ;  the  spleen 
is  enlarged;  the  pulse  small  and  frequent,  and  in  many  instances  there  is 
alarming  exhaustion.  In  fact  it  is  to  this  variety  of  purpura  that  the 
rapidly  fatal  purpura  fulminans  is  to  be  referred.  Nephritis  is  of  fre- 
quent occurrence  and  may  persist.  These  symptoms  in  the  ordinary  cases 
undergo  gradual  amelioration,  and  the  infant  enters  upon  an  apparent 
convalescence,  only  to  suffer  from  similar  paroxysms  at  varying  intervals. 
The  duration  is  variable.  The  attack  may  last  for  several  days,  and  re- 
currences may  extend  over  a  period  of  months  or  even  years.  The  prog- 
nosis in  children  is  favorable — ^mortality  less  than  5  per  cent. ;  in  adults  less 
so — mortality  about  23  per  cent. 

The  DIRECT  DIAGNOSIS  of  this  form  of  purpura  rests  upon  the  asso- 
ciation of  purpura  with  erythema  and  urticaria,  visceral  symptoms,  espe- 
cially the  abdominal  crises,  and  nephritis,  the  joint  affection  and  fever, 
and  the  paroxysmal  nature  of  the  recurrent  attacks.     This  affection,  con- 
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cerning  the  cause  of  wliich  we  have  no  definite  knowledge,  presents  a 
woll-delined  syiiiptoin-iMtmplox.  The  difi't'i-ential  <liairn()sis  n-(|uii-('S  no  spe- 
cial c'OiLsi(l(Mati()ii. 

The  blood  cliaii^es  in  tlie  various  forms  of  purpura  are  similar  and 
without  diagnostic  significance.  They  are  those  of  secondary  anu'mia  of 
varying  intensity,  with  leucocytosis.  The  coagidation  time  is  much  pro- 
tracted, in  sonic  cases  i-cadiiug  ten  or  even  fifteen  minutes. 

5.  Symptomatic  Purpura. — J'urpura  is  a  symptom,  not  a  disease,  yet 
in  the  foregoing  affections  it  is  a  symptom  of  such  prominence  as  to  justify 
tlie  older  use  of  tiie  term  to  designate  a  group  of  diseases  the  etiology  of 
wiiich  is  as  yet  unknown,  and  of  which  cutaneous  hemorrhage  is  the  only 
counnon  and  constant  phenomenon.  But  purpura  is  also  a  very  common 
symptom  in  many  conditions  and  well-defined  diseases.  This  form  is 
known  as  symptomatic  purpura.  Traumatic. — The  ecchymosis  which  fol- 
lows a  blow  or  contusion  does  not  differ  in  appearance  or  course  from  similar 
cutaneous  hemorrhages  occurring  in  disease.  Mechanical  purpura  may  re- 
sult from  severe  transient  venous  stasis,  as  in  whooping-cough  or  epilep.sy, 
or  more  prolonged  interference  with  the  circulation,  as  the  pressure  of  a 
splint  or  bandage.  Toxic. — The  venom  of  snakes  causes  rapid  and  ex- 
tensive blood  extravasations.  Jaundice,  especially  when  prolonged,  is  fre- 
quently associated  with  petechite.  Among  the  drug  exanthems  purpura 
occupies  an  important  place  and  may  follow  the  administration  of  copaiba, 
ergot,  quinine,  belladonna,  mercury,  and  the  iodides.  There  is  usually  an 
idiosyncrasy.  The  question.,  as  to  whether  the  cutaneous  hemorrhage  is  due 
to  the  drug  or  the  disease  for  which  the  dnig  has  been  given  is  always  to  be 
considered.  There  is  no  question  as  to  the  significance  of  a  petechial  rash 
in  ergotism  or  the  specific  effect  of  the  iodides  in  causing  this  symptom  in 
certain  cases.  In  the  case  of  the  iodides,  coryza,  angina  tonsillaris,  erythema, 
and  fever  may  accompany  the  purpura.  These  symptoms  may  quickly  fol- 
low small  doses  of  the  drug.  Infectious. — The  ordinary  rashes  of  typhus 
and  cerebrospinal  fever  are  purpuric ;  similar  lesions  of  the  skin  occur  in 
sepsis  and  especially  in  maligTiant  endocarditis ;  petechia?  and  ccclnTnoses 
characterize  the  malignant  forms  of  measles,  scarlet  fever,  and  smallpox.  In 
that  form  of  variola  knoT\Ti  as  purpura  variolosa  there  are  petechise  and 
most  extensive  suggillations  of  blood.  Cachectic. — The  terminal  dyscrasia 
of  cancer,  chronic  nephritis.  Hodgkin's  disease,  tuberculosis,  and  other  in- 
curable wasting  diseases  is  frequently  accompanied  by  petechial  eruptions, 
usually  confined  to  the  lower  extremities.  A  similar  form  occurs  in  old  age 
and  prolonged  want  of  food,  and  extensive  purpura  is  characteristic  of 
scur\'y.  Xeurotic. — ^Myelopathic  purpura  occasionally  occurs  in  spinal  dis- 
eases, particularly  forms  of  myelitis,  especially  transvei-se  myelitis.  The 
bleeding  may  be  associated  with  trophic  disturbances,  erythema,  and  local- 
ized sweating.  It  occurs  also  in  rare  instances  in  tabesi  in  the  course  of  the 
lightning  pains,  and  in  association  with  her-pes,  oedema,  and  local  sweating. 
Purpura  may  occur  in  the  distribution  of  the  affected  nerve  in  severe 
neuralgia.  The  "stigmata"  or  bleeding  points  of  hysteria,  when  not  arti- 
ficially produced  for  purposes  of  deception,  must  be  referred  to  this 
categorv. 


568  MEDICAL  DIAGNOSIS. 

(b)  Hsemophilia. 

Bleeders'  Disease. 

Definition.  —  A  constitutional  anomaly  mostly  hereditary,  —  vitium 
primce  formationis , — very  rarely  acquired,  which  manifests  itself  by  the 
occurrence  of  uncontrollable  bleeding,  either  spontaneous  or  from  trau- 
matism which  may  be  slight,  and  occasionally  by  hsemarthrosis  sometimes 
followed  by  permanent  deformity. 

Hsemophilia  is  a  hereditary  and  congenital  condition;  hemorrhage, 
which  shows  neither  tendency  to  stop  nor  yields  to  treatment,  the  sign  by 
which  it  makes  itself  known.  In  the  absence  of  a  history  and  of  bleeding, 
there  are  no  indications  of  the  constitutional  fault. 

Etiology. — Predisposing  Influences.  —  Grandidier  has  described 
hsemophilia  as  the  most  hereditary  of  all  hereditary  diseases.  The  occa- 
sional occurrence  of  fatal  hemorrhage  from  trifling  wounds  has  long  been 
known,  but  the  transmission  of  the  tendency  from  generation  to  genera- 
tion has  been  especially  studied  during  the  last  century.  In  the  well- 
known  Appleton-Swain  family  there  have  been  bleeders  for  nearly  two 
hundred  years.  Grandidier  gives  the  history  of  200  bleeder  families.  In 
some  instances  the  transmission  is  direct  from  the  parents  to  the  children. 
Usually,  however,  the  transmission  follows  a  peculiar  law  of  heredity, 
namely,  that  the  females  transmit  while  the  males  acquire  the  condition. 
Exceptionally  females  also  acquire  it.  From  this  it  follows  that  heemo- 
philia  is  much  more  common  in  males  than  in  females.  The  actual  ratio  is 
about  13  to  1.  It  is  the  rule  that  in  a  bleeder  family  a  woman  not  a  bleeder 
transmits  the  condition  to  her  children  without  having  acquired  it  herself, 
a  generation  having  thus  escaped.  Men  who  are  bleeders,  but  whose  wives 
are  not  descendants  of  bleeder  families,  do  not  always  beget  bleeder  chil- 
dren, and  men  who  are  members  of  bleeder  families,  but  themselves  not 
bleeders  and  whose  waves  do  not  belong  to  bleeder  families,  rarely  beget 
bleeder  children.  Certain  lines  in  bleeder  families  thus  tend  to  become  nor- 
mal. It  has  occasionally  happened  that  children  born  to  parents  neither  of 
whom  belong  to  bleeder  families  have  been  bleeders — congenital  hoemophilia, 
spontaneous  hcemophilia.  Hsemophilia  is  more  common  in  Germany,  Eng- 
land, and  the  United  States  than  elsewhere.  The  condition  is  usually 
discovered  in  infancy  or  early  childhood.  Social  conditions  are  apparently 
without  influence.  In  some  bleeder  families  a  neuropathic  constitution  has 
been  recognized.  As  a  rule  the  stock  is  fine,  the  families  large,  the  members 
healthy  and  robust  looking,  with  good  skins  and  delicate  complexions. 

The  actual  cause  of  hsemophilia  remains  unknown 

Pathogenesis.  —  Various  theories  have  been  advanced.  Among  them 
are  habitual  disproportion  between  the  volume  of  blood  and  the  vessels; 
hydrsemic  plethora;  abnormal  composition  of  the  blood;  an  increase  in 
the  red  corpuscles — erythrocythsemia ;  fragility  of  the  vessels;  pathogenic 
infection;  and  deficiency  in  the  fibrin  ferment.  None  of  these  has  met 
the  requirements,  of  the  condition. 

Symptoms. — The  existence  of  hasmophilia  is  usually  discovered  in 
consequence    of   trauma.     The   hemorrhage    cannot    be    controlled,    or    is 
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arrostt'd  with  dilliculty  ami  only  aftiT  piolongcd  cITorl.  There  arc  various 
grades  of  severity,  from  the  miUlest  to  the  most  severe  which  terminates 
fatally.  The  hemorrhage  may  be  spontaneous  or  traumatic.  The  trau- 
matism is  often  so  slight  as  to  escape  attention,  as  the  contusion  resulting 
from  a  slight  fall  or  blow,  or  chastisement.  Spontaneous  hemorrhages  are 
sometimes  precedetl  by  fulness  in  the  head,  vertigo,  tinnitus,  palpitation, 
and  nausea.  The\'  may  be  superficial,  as  from  mucous  surface.s,  namely, 
that  of  the  nose,  mouth,  female  genitalia,  urinary  passages;  or  from  the 
lungs,  stomach,  or  intestines,  or  finally  from  cicatrices  or  ulcers  upon  the 
skin.  Interstitial  spontaneous  hemorrhages  are  usually  superficial.  They 
chiefly  occur  in  the  scalp,  face,  scrotum;  less  frequently  upon  the  extremi- 
ties, and  rarely  upon  the  trunk.  It  is  probable  that  the  majority  of  such 
cases  are  in  point  of  fact  the  result  of  slight  traumatism.  They  consist  of 
petechi:e,  ecchymoses,  and  subcutaneous  hwrnatomata.  The  ordinary 
forms  of  trauma  by  which  haemophilia  is  manifest  in  external  hemorrhage 
comprise  abrasions,  scratches,  cuts,  wounds,  and  surgical  incisions.  The 
bleedings  named  in  the  order  of  frequency  are  from  the  nose,  mouth, 
bowels,  urethra,  vulva,  stomach,  lungs.  Less  frequently  continuous 
bleeding  takes  place  from  areas  of  skin,  especially  upon  the  head  and  the 
scrotum,  the  tongue,  eyelids,  conjunctiva,  finger-tips,  lobe  of  the  ear,  and 
vulva.  Bleeding  from  the  head  is  far  more  common  and  usually  more 
severe  than  from  the  extremities  or  trunk.  Trifling  operations,  as  lancing 
the  gums,  the  extraction  of  a  tooth,  circumcision,  or  venesection,  have  been 
followed  by  fatal  hemorrhage.  Lethal  hemorrhage  has  followed  the  rup- 
ture of  the  hymen  in  coitus.  The  bleeding  usually  is  of  the  type  described 
afi  parenchymatous;  there  is  capillary  oozing,  more  or  less  abundant,  from 
every  point  of  the  exposed  surface.  It  is  not  common  to  find  flowing 
vessels  of  any  size.  It  is  continuous  and  may  last  for  hours  or  for  many 
days.  After  a  time  syncope  may  occur  and  the  bleeding  cease.  Pro- 
longed bleeding  is  often  followed  by  death.  Epistaxis  may  prove  fatal  in 
twenty-four  or  thirty-six  hours.  The  coagulation  time  of  the  blood  is 
much  retarded.  With  Wright's  instrument  it  has  varied  from  twenty  to 
forty-five  minutes  as  compared  with  three  to  six  minutes  with  normal 
blood.  The  arthropathies  of  haemophilia  are  rheumatoid  in  character. 
They  occur  both  spontaneously  and  after  contusions.  The  knees  and 
elbows  are  most  commonly  affected.  The  onset  is  acute,  with  swelling, 
pain,  redness,  and  slight  fever.  Less  commonly  there  is  haemarthrosis 
without  fever.  Repeated  hemorrhage  into  the  joints  and  muscles  may 
occur  in  the  absence  of  external  or  subcutaneous  bleeding,  and  give  rise 
to  a  false  diagnosis  of  chronic  rheumatism  or  tuberculosis.  The  resulting 
deformities  sometimes  suggest  arthritis  deformans. 

Diagnosis. — Direct. — The  recognition  of  haemophilia  depends  upon 
the  family  history  and  the  occurrence  of  persistent  or  uncontrollable  hem- 
orrhage. Neither  the  family  history  alone,  since  there  are  members  of 
bleeder  families  who  are  not  bleeders,  nor  a  single  unmanageable  bleeding 
from  a  trifling  cause,  since  difficult  local  hemorrhages  are  common  enough 
in  those  who  are  not  hsemophilic,  justifies  a  positive  diagnosis.  The  asso- 
ciation of  an  hereditary  tendency  to  repeated  stubborn  bleeding  from 
slight  injury  with  arthritis  is  highly  suggestive.     Even  heredity  is  absent 
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in  the  spontaneous  or  congenital  cases.  Diffeeextial. — Habitual  epis- 
taxis  and  hgematuria  are  not  attended  with  the  tendency  to  hemorrhages 
from  slight  wounds  or  cuts.  In  the  hereditary  local  bleedings  from  the 
nose  or  mouth,  associated  with  telangiectasis  of  mucous  membranes,  and 
na?vi.  the  blood  losses  arise  from  definite  lesions,  and  arthropathies  are 
absent.  Pm-pura  rheumatica  presents  points  of  resemblance  to  haemo- 
philia, especially  in  the  prominence  of  the  arthritis.  There  may  be  more 
than  one  case  in  a  family,  but  the  peculiar  form  of  heredity  seen  in  bleeder 
families  does  not  occur,  and  there  are  multiple  spontaneous  hemorrhages 
rather  than  excessive  bleedings  from  Limited  surfaces. 

Prognosis. — The  outlook  is  unfavorable;  many  of  the  cases  die  in 
early  infancy,  a  majority  before  puberty.  The  hsemophilic  tendency 
becomes  less  marked  as  life  advances,  but  the  subjects  rarely  reach  seventy. 
The  prognosis  is  less  favorable  in  boys  than  girls.  Death  does  not  often 
occur  in  a  first  bleeding,  but  it  occasionally  results  from  uncontrollable 
bleeding  after  ritual  circumcision.  Females  who  are  hsemophilic  are  apt 
to  menstruate  early  and  freely,  but  neither  this  function  nor  that  of  par- 
turition is  attended  in  bleeder  families  with  an  especial  tendency  to  danger- 
ous blood  loss.  Any  form  of  hemorrhage  may,  however,  prove  fatal; 
that  which  is  most  frec^uently  so  being  epistaxis. 

(c)  The  Hemorrhagic  Diseases  of  the  New=born. 

Acute  Fatty  Degeneration  of  the  New=born ;  Buhl's  Disease. — This 
rare  affection  is  characterized  by  fattj'  degeneration  of  the  heart,  liver,  and 
kidneys,  and  hemorrhages  in  the  various  organs.  The  chief  symptoms 
are  inanition  and  external  hemorrhages,  of  which  the  more  common  are 
omphalorrhagia,  melsena,  and  hsematemesis.  Bleeding  may  also  take 
place  from  the  mouth,  nose^  ej'e,  and  ear.  The  infant  is  bom  in  a  condi- 
tion of  asphyxia,  from  which  resuscitation  is  onlj'  partial,  and  dies  at 
once  or  in  the  course  of  a  week  or  ten  days.  The  skin  is  cj^anotic  and 
icteric.  An  anatomical  diagnosis  cannot  be  made  in  the  absence  of  a  micro- 
scopical diagnosis.  It  is  therefore  probable  that  the  condition  is  very  often 
overlooked.  The  differentiation  from  phosphorus  and  arsenic  poisoning, 
in  which  similar  parenchymatous  changes  in  the  viscera  occur,  may  be 
apparent  from  a  study  of  the  circumstances;  from  sepsis,  with  interstitial 
hemorrhages  and  fatty  degeneration,  it  may  be  difficult.  Infection  bj' 
way  of  the  cord  must  be  excluded.    The  prognosis  is  lethal. 

Infectious  Heemoglobinuria  of  the  New=born ;  Epidemic  H^emoglo- 
binuria;  Winckel's  Disease. — This  obscure  affection  arises  as  an  endemic 
or  epidemic  disease  in  lying-in  hospitals.  It  begins  about  the  fourth  day  of 
life  and  is  characterized  by  marked  cj^anosis  with  icterus,  hsemoglobinuria, 
somnolence,  and  collapse  without  fever.  Vomiting  and  diarrhoea  are  com- 
mon. The  urine  contains  small  amounts  of  albumin  and  methsemoglobin. 
Epithelial  granular  and  blood-casts  are  also  present.  It  may  attack  strong, 
well-developed  children.  It  runs  a  rapid  course  and  is  extremely  fatal. 
Death  may  be  preceded  by  convulsions.  The  etiology  is  unknown.  The 
post-mortem  findings  are  in  some  cases  similar  to  those  of  Buhl's  disease. 
The  spleen  is  enlarged.     The  diagnosis  rests  upon  the  occurrence  of  asso- 
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ci:ited  cyanosis  and  ictci-us,  the  sudden  onset  \\\n)n  the  fourth  day,  the 
character  of  the  mine,  and  the  endemic  or  epidemic  prevalence  of  the 
atTection  in  an  institution.  The  disease  is  to  be  distinguished  from  liuhl's 
disease  by  its  onset  some  (hiys  after  l^irth  and  the  urinary  conditions,  and 
fi-oin  icterus  ii(N)ii;itoruni  by  the  severity  of  the  process. 

"  Hemorrhagic  Disease  of  the  New-born";  Morbus  Maculosus  Neona- 
torum.—  Townsend  has  made  a  thorough  study  of  a  condition  of  nt)t 
infretiuent  occurrence  and  uniform  symptomatology,  which  has  been  de- 
scribeil  under  the  al)ove  terms.  This  affection  is  self-limited,  attended  with 
moderate  fever,  anil  occurs  almost  always  within  the  first  week  of  life. 
Hemorrhage  arises  from  the  mouth,  nose,  bowels,  and  navel.  Petechiae 
and  ecchymoses  are  common.  \'isceral  hemorrhages  and  bloody  collec- 
tions in  the  serous  sacs  are  found  upon  post-mortem  examination.  The 
children  are  very  ana?nn*c  in  appearance,  but  the  peripheral  blood  may 
show  an  increase  in  haemoglobin  and  erj-throcytes.  In  a  case  of  Town- 
vsend's  the  haemoglobin  was  125  per  cent,  and  the  erythrocytes  6,245,600. 
The  affection  is  of  brief  duration.  The  mortality  is  about  60  per  cent. 
When  recovery  takes  place  it  is  usually  complete  and  permanent.  The 
diagnosis  may  be  based  upon  the  general  character  of  the  disease,  its 
manifestly  infectious  nature,  its  self-limited  course,  and  its  prevalence  in 
institutions.  It  is  to  be  distinguished  from  other  forms  of  disease  of  the 
new-born,  characterized  by  hemorrhage,  which  have  been  described,  and 
especially  from  haemophilia.  A  general  rather  than  a  local  tendency  to 
hemorrhage  is  of  diagnostic  significance.  It  is  probable  that  many  of  the 
cases  described  as  melaena  neonatorum  belong  to  this  category. 


V.  DISEASES  OF  THE  SPLEEN, 
i.  Anatomical  Anomalies. 

Complete  absence  of  the  spleen  occasionally  occurs  in  association  with 
other  developmental  faults.  Much  more  commonly  the  organ  is  rudimen- 
tary. ^''ery  frequently  there  are  accessory  spleens — splenunculi  —  the 
supernumerary  spleen  or  spleens  lying  within  the  folds  of  the  gastro- 
splenic  omentum  and  other  processes  of  the  peritoneum  passing  to  the 
spleen.  Abnormal  lobulation  and  departures  from  the  usual  shape  are 
common.  These  abnormalities  are  of  no  clinical  interest.  Entire 
absence  of  the  spleen  may  be  unattended  by  functional  disturbances. 

In  complete  transpositio  viscerum  the  spleen  occupies  a  position 
upon  the  right  side  corresponding  to  its  normal  position  on  the  left. 
Under  these  circumstances  it  is  sometimes  represented  by  a  number 
of  lienculi  which  may  be  arranged  in  a  cluster  or  loosely  separated. 
Exceptionally  the  transposition  may  involve  only  the  liver  and  spleen. 
Displacement  may  occur  in  the  new-born  downward  as  the  result  of 
abdominal  deformities  or  umbilical  hernia,  upward  in  consequence 
of  congenital  diaphragmatic  hernia.  These  displacements  are  of  minor 
clinical   interest. 
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ii.  Movable  Spleen. 

Lien  Mobilis;   Wandering  Spleen. 

This  condition  is  sometimes  the  result  of  congenital  elongation  of  the 
gastrolienal  ligament;  sometimes  of  a  similar  elongation  acquired  through 
mechanical  influences,  such  as  pressure,  blows,  the  succussion  of  violent, 
continuous  coughing,  the  traction  of  peritoneal  adhesions,  and  the  weight 
of  the  enlarged  organ  itself.  Wandering  spleen  is  most  commonly  encoun- 
tered in  women  suffering  from  enteroptosis. 

Symptoms.  —  The  dislocation  is  downward  and  forward,  and  the 
organ  may  reach  a  position  below  the  level  of  the  umbilicus  or  even  pass 
into  the  pelvis,  or  it  may  form  part  of  the  contents  of  a  large  inguinal 
hernial  sac.  It  is,  as  a  rule,  more  or  less  enlarged.  Subjective  symptoms 
may  be  wholly  absent,  and  the  condition  may  be  accidentally  discovered. 
More  commonly  there  are  sensations  of  weight  and  dragging,  with  diffuse 
dull  pain  in  the  left  flank.  Colic,  constipation,  dysuria,  and  neuralgia 
may  result  from  derangement  of  the  various  structures  upon  which  the 
displaced  and  enlarged  spleen  exerts  traction  or  pressure.  The  obstruc- 
tion to  the  circulation  sometimes  causes  great  distention  of  the  splenic 
vein.  Torsion  of  the  pedicle  may  lead  to  strangulation  with  great  pain, 
tenderness,  and  local  swelling,  followed  by  necrosis  with  local  or  general 
peritonitis. 

Physical  Signs. — The  upper  end  of  the  organ  may  sometimes  be  felt 
below  the  edge  of  the  ribs,  an  important  diagnostic  point  in  the  differen- 
tiation between  an  enlarged  and  a  dislocated  spleen.  Palpation  detects 
the  indented  median,  the  outer  rounded,  and  the  sharp  lower  border. 
The  respiratory  movements  do  not  affect  the  cHslocated  spleen  as  they  do 
the  normal  or  merely  enlarged  organ.  The  normal  dulness  in  the  left 
hypochondrium  is  replaced  by  tympany. 

Diagnosis. — The  diagnosis  is  usually  unattended  by  difficulty.  The 
size,  shape,  and  position  of  the  organ,  its  free  mobility,  and  the  absence 
of  dulness  in  the  normal  position  of  the  spleen  serve  to  distinguish  it 
from  the  various  abdominal  or  pelvic  tumors,  which  its  presence  in  an 
abnormal  position  might  suggest. 

iii.  Acute  Splenic  Tumor. 

The  spleen  undergoes  enlargement  in  the  acute  febrile  infections. 
The  degree  of  enlargement  varies  in  different  diseases  and  in  different 
cases  of  the  same  disease.  The  enlargement  is  almost  constant  in  nialaria, 
and  so  common  in  enteric  fever  as  to  constitute  a  phenomenon  of  diagnos- 
tic importance.  It  is  also  very  frequent  in  typhus  and  relapsing  fever, 
and  occurs  in  pneumonia,  smallpox  and  the  other  exanthemata,  "anthrax 
and  septic  conditions.  Moderate  splenic  enlargement  is  frequently  observed 
in  acute  miliary  tuberculosis,  secondary  syphihs,  and  cerebrospinal  fever. 
It  occurs  also,  but  is  less  common  and  less  marked,  in  various  acute 
catarrhal  inflammatory  conditions  of  the  respiratory  system,  as  coryza, 
tonsillitis,  and  bronchitis. 
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Symptoms  arc  usually  wholly  absent.  In  cxccplional  cases  there  are 
sensations  of  weight  and  tension  in  the  left  flank,  and  some  discomfort  is 
exi)erionced  when  pressure  is  made  over  the  splenic  region. 

Physical  Signs. — Inspectidn. — In  rare  instances  in  persons  with  little 
subcutaneous  fat  tlie  side  may  slightly  bulge  and  the  outline  of  the  lower 
border  of  the  enlargeil  vi^cus  nuiy  be  seen  below  the  margin  of  the  ribs, 
especially  upon  deep  inspiration.  Palpation. — By  this  method  moderate 
degrees  of  splenic  enlargement  may  be  recognized.  The  patient  should  be 
partly  upon  the  right  side,  with  his  knees  and  thighs  moderately  flexed, 
and  his  lunitl  and  shoulders  supported  ui)on  a  pillow.  The  physician  stand- 
ing to  the  left  of  the  patient  performs  bimanual  palpation,  the  palms  of 
his  right  hand  exerting  pressure  over  the  splenic  area  in  the  posterolateral 
aspect  of  the  chest,  while  the  fingers  of  his  left  hand  are  passed  firmly 
upward  beneath  the  margin  of  the  ribs  in  front,  the  patient  at  the  same 
time  being  directed  to  breathe  slowly  and  deeply  with  an  open  mouth. 
The  spleen  descends  with  each  deep  inspiration  and  if  enlarged  may  be 
readily  felt  by  the  fingers  of  the  left  hand.  "When  the  enlargement  is  con- 
siderable, the  notches  in  the  anterior  border  may  be  palpated,  and  in 
very  rare  instances  pulsation  has  been  recognized.  Percussion. — This 
method  of  examination  yields  unsatisfactory  results  in  moderate  degi'ees 
of  enlargement  and  cannot  be  depended  upon.  Errors  occur  in  gaseous 
distention  of  the  stomach,  meteorism,  fecal  accumulations  in  the  colon, 
and  enlargement  of  the  left  kidney.  When  the  spleen  is  considerably 
enlarged  this  method  is  more  satisfactory.  Very  light  direct  percussion 
with  the  dorsal  surface  of  the  finger-tip  yields  satisfactory  results,  as  does 
auscultatory  percussion.  Aiiscidtaiioyi. — Intermittent  and  continuous  soft 
murmurs  have  been  heard  in  the  splenic  area  in  the  malarial  paroxysm 
and  in  relapsing  fever. 

iv.  Chronic  Splenic  Tumor. 

Hypertrophy  of  the  Spleen;   Congestive  Hypertrophy. 

Chronic  enlargement  tuslj  follow  acute  splenic  tumor  and  be  due  to 
the  action  of  infectious  principles.  It  occurs  also  in  chronic  malaria, 
leukemia,  cirrhosis  of  the  liver,  and  cardiac  affections — siasis  spleen.  The 
organ  may  be  increased  to  twenty-five  or  thirty  times  its  normal  size.  Its 
surface  is  commonly  smooth  and  there  is  thickening  of  the  capsule. 

Symptoms. — "When  the  enlargement  is  of  moderate  size  there  are 
often  no  subjective  symptoms.  "When  it  is  considerable,  weight,  dragging, 
and  a  dull  pain  in  the  left  side  are  experienced.  Interference  with  the 
respiratory  play  of  the  diaphragm  may  cause  dyspnoea,  especially  when 
the  patient  lies  upon  his  left  side.  Traction  upon  the  stomach  may  lead  to 
loss  of  appetite,  indigestion,  nausea,  and  vomiting.  Cardiac  palpitation, 
oedema  of  the  ankles,  and  colic  occur.  Anirmia  is  often  marked.  Hemor-. 
rhages  and  especially  ha?moptysis  are  occasionally  present. 

Physical  Signs. — The  left  side  of  the  abdomen  and  the  left  hypo- 
chondrium  may  be  distended.  The  visible  and  palpable  tumor  is  popularly 
known  in  malarial  districts  as  "ague  cake."     The  lower  and  anterior  mar- 
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gins  are  often  distinct!}'  palpable  with  their  characteristic  features,  and 
may,  in  extreme  cases,  reach  to  the  brim  of  the  pelvis  and  to  the  right  of 
the  median  line  respectively.  Upon  auscultation  friction  sounds  may 
sometimes  he  heard.  The  bruits  occasionally  heard  in  acute  splenic  tumor 
are  not  present.  In  cases  of  moderate  enlargement  in  which  there  are  no 
adhesions,  the  spleen  miay  be  so  freely  movable  as  to  constitute  one  of  the 
forms  of  movable  spleen. 

Diagnosis.- — Direct.- — The  physical  signs  elicited  upon  inspection, 
palpation,  and  percussion,  the  presence  of  dulness  in  the  normal  splenic 
area,  together  with  its  uninterrupted  extension  to  abnormal  limits  down- 
ward and  forward  and  the  well-defined  borders  notched  in  the  anterior 
and  rounded  in  the  inferior  lines,  and  more  or  less  distinct  participation 
of  the  tumor  mass  in  deep  respiratory  movements  of  the  diaphragm  jus- 
tify a  diagnosis  of  hypertrophy  of  the  spleen. 

Differential.  —  The  nature  of  the  enlargement  may  be  obscure. 
In  leukaemia  the  condition  of  the  blood  is  diagnostic.  In  Hodgkin's 
disease  the  history  is  important,  and  the  presence  of  enlarged  superficial 
lymph-nodes,  especially  when  they  form  groups  or  masses  in  the  cervical, 
axillary,  or  inguinal  regions,  is  suggestive.  In  congenital  syphilis  and 
rickets  the  associated  phenomena  are  significant.  In  splenic  abscess, 
fluctuation  and  fever,  together  with  other  septic  phenomena,  point  to  the 
presence  of  pus.  Echinococcus  cysts  of  the  spleen  are  rare  and  may  give 
rise  to  uncertainty.  Rupture  into  the  intestine  or  externally  may  afford 
clinical  evidences  by  which  the  true  condition  may  be  recognized  during 
life,  and  rupture  into  the  peritoneum  may  cause  fulminant  peritonitis, 
but  these  accidents  are  among  the  most  infrequent  of  clinical  occurrences. 
Malignant  disease  of  the  spleen  is  attended  with  grave  disturbances  of  the 
general  health,  cachexia,  and  metastasis. 

Tumors  of  the  kidney  usually  occupy  a  lower  position  and  are  less 
movable.  Thej'  are  crossed  diagonally  by  the  colon  and  often  associated 
with  urinary  symptoms  of  importance.  Nephromata  are  common  in 
early  life,  and  hydronephrosis  and  pj'onephrosis  at  all  ages.  A  diagnosis 
of  splenic  hypertrophy  or  abscess  should  never  be  made  until  after  every 
form  of  renal  tumor  has  been  excluded.  A  tumor  of  the  fundus  of  the 
stomach,  of  the  colon,  or  the  omentum  may,  as  a  rule,  be  differentiated 
without  difficulty  from  enlargement  of  the  spleen. 

Moderate  enlargement  is  usually  present  in  movable  spleen.  The 
latter  condition  is  characterized  by  the  free  movement  of  the  organ,  its 
contour,  and  by  resonance  in  the  region  of  normal  splenic  dulness. 

Prognosis. — The  outlook  depends  upon  the  cause  of  the  enlargement. 
Congestive  and  malarial  spleens  often  undergo  remarkable  diminution  in 
size.  The  leukemic  spleen  shows  wide  oscillations  in  volume  in  the  course 
of  the  disease  and  under  treatment.  Enlarged  spleens  may  become  smaller 
during  pregnancy.  The  enlargement  may  exist  for  years  without  detri- 
ment to  health. 


SPLENIC  TUMOR.  675 

V.  splenic  Tumor  with  Anaemia. 

Primary  Sidcmnncijaly;  ISitleniv  Aiminio;  Lianli's  Disease. 

Anaemia  is  eharactenstic  of  many  conditions  in  which  the  spleen  is 
enlanred,  especially  the  primary  aniemias,  as  leukieiiiia  and  pernicious 
ana'niia.  Secontlary  aua'niia  a<*coiii])anies  sj)leni('  eiilar'-'enient  in  Ilodgkin's 
disease,  chi'onic  malaria,  ami  various  forms  of  hei)atic  cirrhosis.  Idiopathic 
splenomegaly  with  secondary  ana'mia  occurs  in  a  group  of  ca.s«^s  of  which  the 
following  types  are  the  most  important: 

(a)  Tkimary  Splkxomegaly. — [Marked  and  persistent  enlargement 
may  occur  Avithout  associated  disease  and  with  but  slight  blood  changes,  and 
give  rise  to  no  symptoms  other  than  those  causied  by  the  pressure  and  weight 
of  the  enlarged  organ. 

(b)  Splenic  An.^mia. — The  spleen  is  very  large.  There  is  marked 
anaemia  of  secondary  type.  IIemorrhag:es,  particularly  ha*matemesis,  are 
common.  Purpura,  melanoderma,  and  cedema  of  the  lower  extremities 
occur.     The  disease  runs  a  ver^-  chronic  course. 

(c)  Banti's  Disease- — Definition. — Primary  splenomegaly  with 
anamiia  and  secondary  cirrhosis  of  the  liver. 

Etiology. —  Banti's  disease  occurs  in  adolescence  or  early  middle  age. 
The  causal  factors  are  unknowTi. 

Symptoms.^ — The  disease  may  be  divided  into  three  stages.  First  Stage. 
— There  is  progressive  enlargement  of  the  spleen  with  ana?mia.  In  some 
cases  the  liver  is  slightly  enlarged  and  there  is  faint  but  inconstant  jaundice. 
The  blood-picture  shows  a  decreased  number  of  red  corpuscles.  The  color 
index  is  low.  There  is  no  constant  change  in  the  white  corpuscles :  in  some 
cases,  however,  there  is  a  leukopenia  with  relative  increase  in  the  h^npho- 
cytes.    This  stage  is  of  long  duration. 

Second  Stage. — Gastro-intestinal  s^Tuptoms  are  troublesome  and  the 
jaundice  deepens.    The  anoemia  becomes  more  intense  and  cachexia  develops. 

Third  Stage. — The  signs  of  hepatic  cirrhosis  are  now  well  advanced. 
Ascites  is  common :  the  cachexia  becomes  more  pronounced  and  death  from 
oesophageal  hemorrhage  may  occur. 

Prognosis. — The  early  recognition  of  Banti's  disease  is  of  the  highest 
importance.  Splenectomy  in  the  first  stage  is  f reciuently  followed  by  a  com- 
plete restoration  to  health.  AVhen  the  case  has  reached  the  second  stage  the 
operation  fails  to  arrest  further  progress  of  the  disease.  The  differentia- 
tion from  myeloid  leukaemia  is  necessary  since  the  removal  of  the  spleen  in 
the  latter  affection  is  almost  always  followed  by  death. 

Diagnosis. — The  direct  diagnosis  of  splenic  ana-mia  rests  upon  the  as- 
sociation of  primaiy  splenomegaly  Avith  secondaiy  ana?mia,  and  the  absence 
of  enlargement  of  the  hTnph-nodes. 

The  differential  diagnosis  between  splenic  anaemia  and  pernicious 
anaemia  depends  upon  the  morphological  characters  of  the  blood,  the  rela- 
tively high  ha?moglobin  percentage,  and  small  size  of  the  spleen  in  the 
latter  atfection.  Leukipmia  may  be  at  once  differentiated  by  the  blood 
picture,  and  Hodgkin's  disease  by  the  enlargement  of  the  l\nnph-glands 
and  their  peculiar  massing  in  the  cervical,  axillaiy.  and  inguinal  regions. 


576  MEDICAL  DIAGNOSIS. 

Banti's  disease  and.  hepatic  cirrhosis  present  similar  pictures,  but  in  the 
former  the  splenic  enlargement  is  primary  and  of  long  duration  before  the 
changes  in  the  liver  and  the  resulting  jaundice  and  ascites  make  their 
appearance.    A  history  of  alcoholism  is  of  diagnostic  importance. 

vi.  Splenic  Tumor  with  Polycythsemia  and  Cyanosis. 

Osier's  Disease;  Erythrcemia. 

Osier  and  others  have  recently  described  a  condition  characterized  Jjy 
cyanosis,  an  increase  in  the  number  of  the  red  blood-corpuscles  to  7,000,000 
or  even  13,000,000  to  the  cmm.,  and  enlargement  of  the  spleen.  Headache, 
giddiness,  and  constipation  are  common  symptoms.  The  cause  of  the  dis- 
ease is  wholly  unknown.  It  occure  in  adults.  The  cyanosis  is  more  marked 
in  cold  than  in  wai'm  weather.  Urinary  changes,  as  low  specific  gravity,  a 
trace  of  albumin,  and  hyaline  and  granular  casts,  are  common.  Arterial 
hypertension  is  not  a  constant  s^anptom.  The  blood  is  thick  and  darker  in 
color  than  normal.  The  erythrocytes  vary  in  number  at  different  periods  in 
the  same  case.  Normoblasts  may  be  present;  rarely  megaloblasts.  The 
hemoglobin  is  much  increased ;  the  color-index  usually  about  1.  The  leuco- 
cytes are  increased.  The  coagulation  time  is  sometimes  sliortened.  The  con- 
dition is  a  persistent  one.  Such  causes  of  cyanosis  as  emphysema,  congenital 
and  acquired  heart  disease,  pulmonary  sclerosis,  and  acetanilid  poisoning 
must  be  excluded  in  making  the  diagnosis.  The  polycythemia  observed  ia 
those  who  have  resided  at  high  altitudes  must  also  be  borne  in  mind. 

vii.  Splenic  Capsulitis — Perisplenic  Peritonitis. 

Inflammation  of  the  capsule  of  the  spleen  occurs  in  arteriosclerotic 
atrophy  of  the  organ,  and  in  particular  in  the  senile  form,  in  acute  splenitis, 
infarction,  and  abscess.  It  is  met  with  also  in  local  and  general  peritonitis 
and  in  chronic  proliferative  peritonitis.  In  many  cases  the  capsular  peri- 
splenitis results  from  the  extension  of  inflammation  from  neighboring  organs, 
as  the  fundus  of  the  stomach,  the  pancreas,  the  loops  of  intestine,  and 
adhesions  between  these  structures  and  the  spleen  are  found. 

Symptoms.' — The  clinical  manifestations  are  often  subordinate  to 
those  of  the  associated  disease,  as  in  gastric  ulcer,  pancreatic  disease,  or 
general  peritonitis.  In  other  cases  circumscribed  pain,  tenderness,  and 
swelling  are  associated  with  fever  and  much  general  disturbance  of  health. 

The  prognosis  depends  upon  the  nature  of  the  primary  disease.  Cap- 
sular thickening  and  adhesions  are  frequently  found  upon  post-mortem 
examination  in  cases  in  which  no  history  of  acute  symptoms  has  been 
obtained. 

viii.  Infarct  of  the  Spleen. 

Embolism  of  the  terminal  branches  of  the  splenic  artery  may  occur  in 
endocarditis,  thrombosis  of  the  left  heart,  and  atheroma  of  the  thoracic 
aorta.  The  infarcts  thus  caused  may  be  single  or  multiple.  They  vary 
gTcatly  in  size.  They  are  pyramidal  in  shape,  the  apex  presenting  toward 
the  helium  and  the  base  toward  the  periphery  of  the  organ,  the  correspond- 
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iiig  capsule  beinj;  very  l"rt'(|iiciitl\  tlifsi'at  ol' a  circiiiMscrihed  plastic  inflam- 
niation.  Thv  infarct,  lH'iM()i-rlia'j:i('  at  lii>it,  may  iiii(l('ru"()  sortciiin^  or  a 
grailual  cicatricial  ciiaiii^c  wliicli  results  in  a  contracting^  and  pi^^Micntcd 
scar.    Infi'cted  emboli  under^'o  softenin*:^  with  abscess  lorniation. 

Symptoms.- — A  chill,  sudden,  severe  pain  and  tenderness  in  the  re^Mon 
of  the  si)lecn.  which  at  the  same  time  TJeCTfmes  enlarged,  sometimes  vomit- 
in<;  and  collapse  symi)toms,  constitute  the  symptoni-coniplex.  When  thcs.* 
symptoms  occur  in  endocarditis  or  in  cases  in  which  there  are  signs  point- 
ing to  atheroma,  the  diagnosis  of  splenic  infarct  becomes  highly  probable. 
If  there  are  coincident  indications  of  renal  infarct,  such  as  severe  pain  re- 
ferred to  the  loins,  and  hemorrhagic  and  albuminous  urine,  the  diagnosis  is 
positive.  A  friction  sound  may  be  heard.  In  numy  cases  in  which  the 
anatomical  diagnosis  is  made  neither  symptoms  nor  the  signs  of  enlarge- 
ment of  the  spleen  were  present  during  life. 

ix.  Suppurative  Splenitis — Abscess  of  the  Spleen. 

This  condition  results  from  direct  infection  by  pyogenic  micro  organ- 
isms. There  are  two  forms:  simple  and  embolic.  The  former  may  result 
from  traumatism  or  be  secondary  to  infective  processes  in  adjacent  struc- 
tures or  infection  by  way  of  the  blood.  The  latter  occurs  in  septic  condi- 
tions, the  infected  emboli  being  derived  from  local  suppurative  foci  in 
distant  parts.  The  simple  abscess  is  usually  single.  It  may  vary  in  size 
from  a  cherry  to  the  dimensions  of  the  enlarged  and  overdistended  spleen, 
the  substance  of  which  it  replaces.  Embolic  abscesses  are  small  and 
numerous,  and  begin  as  infarcts  which  rapidly  undergo  softening  and  are 
converted  into  collections  of  pus. 

Symptoms. — The  symptoms  are  those  of  infarction,  namely,  localized 
pain  and  tenderness,  splenic  enlargement,  and  irregidar  fever.  They  de- 
velop rapidly  in  embolic,  more  gradually  in  simple,  abscess.  There  may  be 
cough  and  dyspna^a  due  to  interference  with  the  movement  of  the  dia- 
phragm ;  gastric  derangement  caused  by  sepsis :  oedema  of  the  lower  extremi- 
ties arising  from  compression  of  the  abdominal  veins. 

Physical  Signs. — The  lower  end  of  the  spleen  may  be  palpated  below 
the  margin  of  the  ribs.  Fluctuation  may  be  elicited.  The  rupture  of  the 
abscess  may  be  followed  by  .sudden  pain  and  collapse  s\Tnptoms,  and  the 
discharge  of  a  considerable  quantity  of  pus  by  vomiting  or  by  the  bowel, 
or  in  rare  instances  by  way  of  the  bronchi  or  the  urinary  passages. 

Prognosis. — A  great  majority  of  the  cases  die.  Recovery  may  take 
place  by  the  resorption  of  the  fluid  contents  of  a  small  cavity  and  inspissa- 
tion,  or  after  the  evacuation  of  the  pus  spontaneously  or  by  a  surgical 
operation. 

X.  Rupture  of  the  Spleen. 

Spontaneous  rupture  must  be  extremely  rare.  It  is  said  to  occur  in 
connection  with  the  acute  enlargement  of  the  organ  in  enteric  and  malarial 
fevers.  Undue  force  in  palpation  or  some  similar  traumatism  may  be 
suspected.  Rupture  of  the  spleen  has  been  noted  in  childbirth.  Severe 
blows,  contusions,  or  penetrating  wounds  have  caused  rupture  of  the  normal 
37 


578  MEDICAL  DIAGNOSIS. 

spleen.  The  rupture  may  occur  at  the  site  of  an  infarct,  or  an  abscess  may 
give  way.  The  symptoms  denote  sudden  internal  hemorrhage  associated 
with  intense  pain  in  the  splenic  region.  There  may  be  extended  dulness  in 
the  splenic  region  or  in  the  flanks  due  to  collections  of  blood.  The  abdomen 
may  be  swollen  and  the  seat  of  general  distress. 

The  diagnosis  becomes  probable  when,  in  the  presence  of  acute  or 
chronic  enlargement  of  the  spleen,  or  in  the  case  of  direct  violence  to  the 
left  side  of  the  trunk,  sudden  intense  local  pain,  collapse  symptoms,  and 
pallor  arise,  together  with  signs  of  increasing  enlargement  of  the  spleen  or 
accumulation  of  fluid  in  the  flanks.  An  exploratory  laparotomy  should  be 
performed  without  delay. 

Prognosis.^ — In  a  few  instances  spontaneous  recovery  has  resulted,  as 
shown  by  the  cicatrix  when  death  has  occurred  at  a  remote  period  after 
the  accident.  Most  of  the  cases  are  promptly  fatal.  Immediate  operation 
has  been  the  means  of  saving  life.  Localized  tumors  of  the  spleen,  the 
so-called  splenic  adenomata,  which  consists  of  localized  hyperplasias  of 
splenic  tissue  within  the  spleen  itself,  fibromata,  gummata,  primary  and 
secondary  sarcomata,  hydatid  and  other  cysts  are  rare  conditions  mostly  of 
pathological  rather  than  clinical  interest. 


XIII. 

THE  DIAGNOSIS  OF  DISEASES  OF  THE  GLANDS  OF  INTERNAL 

SECRETION. 

I.  GENERAL  CONSIDERATIONS. 

Recent  physiological  studies  have  shown  that  in  addition  to  the  nervous 
control  of  the  various  functions  of  the  body  there  are  chemical  substances 
produced  in  certain  organs,  the  glands  of  internal  secretion  or  the  endocrine 
glands,  which,  passing  into  the  blood,  are  carried  to  distant  organs  upon  the 
functions  of  which  they  exert  an  influence  of  great  importance.  To  these 
substances  has  been  given  the  name  of  chemical  messengers  or  harmones. 

The  normal  action  of  these  chemical  substances  is  to  regulate  the  func- 
tions of  the  organs  or  tissues  which  they  influence  and  thus  contribute  to 
and  maintain  the  welfare  of  the  body.  Derangements  of  function  of  the 
endocrine  glands  may  take  the  form  of  (1)  hypof unction,  in  consequence  of 
destruction  of  anatomical  elements  or  surgical  ablation  of  the  whole  or 
part  of  the  gland,  with  relief  of  the  symptoms  following  the  administration 
of  glandular  substance  or  transplantation  of  portions  of  the  gland  derived 
from  an  animal  source ;  or  ( 2 )  hyperf unction,  resulting  from  increased 
functional  activity  as  the  result  of  hyperplastic  or  other  changes,  and  re- 
lieved by  the  operative  removal  of  a  portion  of  the  gland  in  question ;  or  (3) 
dysfunction,  in  which  abnormal  changes  in  the  quality  of  the  internal  secre- 
tion may  have  occurred  or  a  disproportional  activity  between  parts  of  its 
substance  having  different  physiological  properties  as  in  the  case  of  the 
hypophysis  cerebri. 
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These  (leraiii^cniciils  of  I'linct  inn  iilti'i-  a  time  Irad  to  (lorrespoiidiiit^  dc- 
raiiLrniirnts  of  tiiin'tioii  in  dllicr  ciKlocinio  ^,'lan(ls — iniiltijrlaiHltilar  syn- 
dromes— a  lai't  which  waiiaiits  llie  hypothesis  ol'  a.  "  hannonof)nietic 
system." 

There  are  ^hiiids  which  liavc  no  external  secretion  oi*  dnet,  as  the 
tliymns,  thyroid,  parathyroids,  tlie  hypophysis,  the  epiphysis,  and  the  adre- 
nals, and  glands  that  elaborate  not  only  an  internal  secretion  that  enters  the 
blood,  l)iit  also  an  external  secretion  that  finds  its  way  direetly  into  other 
organs  or  receptacles  by  means  of  an  excretory  duct,  as  the  liver,  pancreas, 
and  genital  glands. 

II.  DISEASES  OF  THE  THYROID  GLAND, 
i.  Acute  Thyroiditis. 

Acute  inflammation  of  the  thyroid  gland  is  rare.  It  may  follow  trau- 
matism. Much  more  commonly  it  occurs  in  association  with  an  acute 
infections  disease,  as  enteric  fever,  scarlet  fever,  diphtheria,  rheumatic 
fever,  pneumonia,  or  mumps.  In  a  case  recently  nnder  my  obser\'ation  it 
developed  in  the  course  of  an  attack  of  influenza.  In  very  rare  instances 
acute  thyroiditis  has  been  noted  as  a  primary  afi^ection. 

Symptoms. — The  whole  gland  may  be  affected,  or  only  one  lobe. 
The  attack  begins  with  a  chill  or  chiUiness  followed  by  high  fever.  Swell- 
ing, pain,  and  tenderness  rapidly  develop.  Externally  there  may  be  red- 
ness with  engorgement  of  the  superficial  veins,  and  cyanosis.  Internal 
pressure  upon  the  blood-vessels,  oesophagus,  and  trachea  causes  headache, 
dysphagia,  dyspnoea,  and  stridor.  (Edema  of  the  glottis  may  occur.  As  a 
rule,  resolution  takes  place  in  the  course  of  several  days  or  a  week  or  two. 
Occasionally  suppuration  occurs.  Destruction  of  the  entire  gland  has  been 
followed  by  myxoedema  which,  has  sometimes  been  observed  after  an  attack 
of  acute  uncomplicated  thyroiditis. 

ii.  Goitre — Bronchocele. 

Definition.— Hypertrophy  of  the  thyroid  gland.  This  term  includes 
all  enlargements  of  the  thyroid  gland  not  caused  by  inflammation,  new 
growths,  tuberculosis,  syphilis.  Graves's  disease,  and  aiiimal  parasites. 
The  anatomical  varieties  of  goitre  are,  (a)  parenchymatous,  (b)  vascular, 
and  (c)  cystic. 

Goitre  occurs  as  a  sporadic  and  as  an  endemic  disease. 

1.  Spor.\x»ic  Goitre. — The  temporary  congestions  which  give  rise  to 
enlargement  of  the  thyroid  body  in  girls  at  puberty,  in  many  women 
during  menstruation,  and  in  some  during  pregnancy  cannot  be  regarded 
as  goitres.  Xor  do  the  transient  swellings  caused  by  the  pressure  of  a 
tight  collar  or  excessive  use  of  the  voice  constitute  goitre.  Enlargement  of 
the  gland  due  to  parenchymatous,  vascular,  or  cystic  lesions,  and  more 
or  less  persistent,  is  not  unconnuon  and  occurs  almast  without  exception 
in  the  female  sex.  Age  is  a  predisposing  factor  of  some  importance. 
There  are  rare  cases  of  congenital  goitre.     The  disease  is  uncommon  in 
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childhood.  It  frequently  first  appears  after  puberty  or  in  early  adult  life, 
but  may  not  appear  until  fifty  or  later. 

2.  Endemic  Goitre. — This  affection  is  prevalent  in  circumscribed 
regions  in  many  parts  of  the  world.  These  regions  are  frequently  but  not 
exclusively  mountainous,  or  deep  valleys  surrounded  by  mountains.  Some- 
times they  are  plains,  especially  in  lake  countries.  Parts  of  Switzerland, 
the  southern  slopes  of  the  Italian  Alps,  the  Himalayas,  the  hill  country  of 
China,  and  some  regions  in  Siberia  are  seats  of  endemic  goitre,  either 
alone  or  in  association  with  cretinism.  The  disease  is  rare  in  North  America. 
It  occurs  in  some  parts  of  Pennsylvania,  the  parts  about  the  eastern  end 
of  Lake  Ontario,  and  in  the  Province  of  Quebec. 

The  exciting  cause  of  endemic  goitre  is  supposed  to-be  contained  in 
the  drinking  water  of  goitrous  districts.  This  opinion  is  supported  by  the 
following  facts,  which  are  generally  accepted : 

i.  A  healthy  family  coming  to  reside  in  a  goitrous  district  presently 
may  develop  g-oitre  among  its  members. 

ii.  Drinking  water  from  a  liew  and  distant  source  has  been  followed 
by  subsidence  of  goitre. 

iii.  An  outbreak  has  followed  the  introduction  of  water  from  a  goitrous 
region. 

iv.  Certain  wells  in  Europe  have  had  the  reputation  of  causing  goitre 
in  those  habitually  drinking  their  waters. 

Symptoms.- — The  enlargement  may  involve  the  entire  gland,  or  only 
one  lobe.  Moderate-sized  goitres  cause  no  annoyance  beyond  that  due  to 
the  deformity  which  they  produce.  Large  tumors  may  give  rise  to  dyspnoea 
by  pressure  upon  the  trachea ;  small  tumors  extending  beneath  the  sternum 
may  compress  the  veins.  In  extreme  cases  the  goitre  may  compress  the 
oesophagus  and  give  rise  to  difficulty  in  deglutition.  Sudden  death  has 
occurred  in  large  goitres  from  pressure  upon  the  vagi,  or  hemorrhage  into 
the  substance  of  the  gland  or  the  adjacent  tissues. 

Accessory  Thyroids  ;  Parathyroids. — These  may  lie  in  the  thyroid  or 
near  it.  Their  number  varies,  rarely,  however,  exceeding  four.  In  some  in- 
stances thyroid  tissue  is,  situated  at  the  root  of  the  tongue,  in  the  medias- 
tinum, or  even  in  the  pleural  cavity.  A  lingual  thj^roid  may  exist  in  the 
substance  of  the  tongue  or  attached  to  the  hyoid  bone. 

Diagnosis.— Direct. — The  disease  may  be  readily  recognized.  It  is  an 
important  characteristic  of  all  tumors  of  the  thyroid  gland  that  they  move 
upward  in  deglutition. 

Differential. — Goitre  is  to  be  discriminated  from,  (a)  adenomata, 
simple  or  malignant;  (b)  malignant  neoplasmata,  both  carcinomatous  and 
sarcomatous.  The  important  diag-nostic  criteria  are  the  smooth  parenchym- 
atous enlargement  involving  one  lobe  or  the  entire  gland;  the  uniform 
vascular  enlargement  with  distinct  varix  arrangement,  pulsation,  and  mur- 
mur ;  or  recognizable  agglomerate  cyst  formation. 

Prognosis. — Treatment  is  not  usually  satisfactory.  Iodine  and  the 
iodides,  ergot,  and  counterirritants,  much  recommended,  are  not  always 
successful.  Thyroid  extract  is  of  questionable  value.  Large  goitres  may  be 
removed. 
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iii.  Exophthalmic  Goitre. 

Tliipcrthyrea;  (jrui'is's  Diacdsr;  liastdoir's  or  Parry's  Disease. 

Definition.— A  diseiise  caused  by  derany:om('nt  of  tlie  internal  seeretion 
of  the  tliyioid  ImkIv,  and  characterized  by  exuphthalnius,  enhirj^enient  of  the 
thyroiil,  tacliycartlia,  and  tiviiior. 

Pathology. — Various  views  in  regard  to  tlie  essciitiiil  nature  of  this 
affection  have  been  from  time  to  time  entertained,  but  that  which  now 
lias  the  most  satisfactory  basis  of  support  is  that  it  is  a  primary'  disease 
of  the  thyroid  gland,  resulting  in  an  increased  or  deranged  internal  secre- 
tion causing  hyperex('ital)ility  of  the  vegetative  nervous  systems,  functional 
derangements  of  other  glands  of  internal  secretion,  and  disturbances  of 
metabolism.    In  defense  of  this  view  the  following  facts  are  adduced : 

i.  The  active  proliferation  in  glandular  substance  during  the  progress 
of  the  disease. 

ii.  The  production  of  symptoms  resembling  those  of  exophthalmic  goitre 
by  the  administTation  of  thyroid  extract. 

iii.  The  fact  that  thyroid  extract  usually  aggravates  the  symptoms 
of  the  disease. 

Etiology.  — Predisposing  Influences. — Sex. — The  disease  is  common  in 
Avomen ;  comparatively  rare  in  men.  Age. — The  onset  usually  occurs  in  early 
adult  life,  somewhere  lietween  the  eighteenth  and  fortieth  years.  Rare  eases 
have  been  observed  in  infancy.  Heredity. — It  sometimes  occurs  in  several 
members  of  the  same  family,  and  has  been  observed  in  three  successive 
generations.  Infections  as  influenza  and  acute  rheumatic  fever  appear  to 
act  as  predisposing  influences  in  local  infections  in  the  upper  air  passages. 
In  rarer  instances  the  symptoms  have  followed  the  prolonged  administration 
of  iodine. 

Exciting  Cause. — Acute  infections,  especially  tonsillitis,  rheumatic 
fever,  and  influenza,  have  been  noted  in  many  instances  shortly  before  the 
on'set  of  exophthalmic  goitre.  ]\rore  significant  are  severe  depressing 
emotions,  worry,  anxiety,  fright,  and  overfatigue  as  antecedent  conditions 
and  possible  causal  factors.  There  is  a  close  resemblance  between  the  imme- 
diate effects  of  sudden  fright  or  terror  and  the  symptoms  of  exophthalmic 
goitre,  namely,  exophthalmus,  tachycardia,  and  tremor. 

Symptoms.- — The  cardinal  symptoms  have  been  mentioned  in  the  defini- 
tion, namely,  exophthalmus,  goitre,  overaction  of  the  heart,  and  tremor. 
With  these  are  usually  associated  anaemia,  emaciation,  sweating,  diarrhoea, 
and  irregular  or  suppressed  menstruation.  The  principal  clinical  phenomena 
vary  in  degree  and  in  the  order  of  their  development. 

1.  Exophthalmus. — In  some  instances  the  protrusion  is  so  great  as  to 
prevent  closure  of  the  eyelids.  In  others  it  is  so  slight  as  to  be  scarcely 
noticeable.  It  is  frequently  different  in  degree  upon  the  two  sides  and  some- 
times distinctly  unilateral.  Commonly  a  rim  of  white  is  seen  above  and 
below  the  cornea.  In  rare  instances  the  eyes  may  be  dislocated  from  their 
sockets. 

Graefe's  Sign. — "When  the  eyeball  is  moved  downward  the  upper  lid 
does  not  follow  it  as  in  normal  conditions.    Dalrymple's  Sign. — The  palpe- 


582 


MEDICAL  DIAGNOSIS. 


Fig 


almic  goitre. — German  Hospital 


bral  fissure  is  wider  than  normal,  owing  to  spasmodic  retraction  of  the  upper 
lid.  Stellwag's  Sign. — Infrequent,  irregular,  and  incomplete  winking. 
MoeMus's  Sign. — Insufficient  power  of  convergence  for  near  objects.  The 
foregoing  signs  are  commonly  associated.  Joffroy's  Signs. — "VThen  the  head 
is  bowed  forward  and  the  patient  asked  to  look  up  ^vithout  changing  his 

posture,      the      forehead      is     not 
wrinkled  as  occurs  in  health. 

Pupillary  changes  and  retinal 
lesions  are  rare.  Defects  of  vision 
are  uncommon.  Subjective  ocular 
symptoms,  as  sensations  of  pressure 
and  phosphenes,  occur.  Ulceration 
of  the  cornea  may  take  place,  and 
in  extreme  cases  destruction  of  the 
eyeball.  Pulsation  of  the  retinal 
arteries  is  frequent. 

2.  ElSTLAEGEilEXT  OF  THE  THY- 
ROID Body. — The  enlargement  is 
usually  moderate.  Usually  both 
lobes  are  affected,  as  a  rule  unsym- 
metrically,  and  more  commonly  the  right  to  a  greater  extent  than  the  left. 
The  swollen  gland  is  generally  soft,  but  may  be  dense  and  hard,  especially 
when  goitre  has  preceded  the  disease.  Distinct  expansile  pulsation,  thrill, 
and  a  systolic  or  continuous  murmur  are  common  phenomena.  Sometimes 
the  murmiu"  is  double.  The  thyroid  enlargement  undergoes  remarkable 
fluctuations  in  volume,  increasing  for  a  time  and  then  subsiding,  or  under- 
going repeated  changes  in  the  course  of  a  short  time.  The  attention  of 
the  patient  is  often  first  called  to 
this  sjnnptom  by  the  tightness  of  the 
neckband  or  collar.  Slight  en- 
larg'ement  of  the  adjacent  lymph- 
glands  frequently  occurs. 

3.  Circulatory  DERAJs^GEiiEXTS. 
— This  group  of  symptoms  consti- 
tutes the  most  constant  and  striking 
features  of  the  disease.  Tachy- 
cardia is  always  present.  The 
pulse-frequency  varies  from  90  to 
100  beats  in  the  minute  in  the  early 
course  of  the  disease,  to  100  to  130 
and  even  140  to  160  in  severe  and 
advanced  eases.  The  rate  is  usually 
increased  upon  effort  and  under  the  influence  of  emotion.  Forcible  pulsa- 
tions of  the  vessels  at  the  root  of  the  neck  are  associated  with  increased  car- 
diac action  and  a  greatly  extended  visible  impulse.  As  a  rule  the  patients 
complain  of  palpitation  and  sometimes  feel  the  sensation  widely  over  the 
body.  In  some  cases  Ijie  over-action  of  the  heart  causes  little  discomfort. 
The  heart  is  almost  alwavs  dilated  and  sometimes  hypertrophied.    Its  action 


Fig.  335. — Exophthalmic  goitre. — German  Hospital, 
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is,  as  a  nile,  ri'iriilar,  but  in  jri'ave  eases  arrhythmia  is  often  marked.  Sinus 
arrhytlunia,  preniatuiH'  conti-actions,  auricular  llultei",  auricular  lihi-ilhition, 
lioarl-blocU,  occur  as  uuniifcstatious  of  myocardial  (lc*<r(Mi('r;ili<)n.  Systolicr 
Miurmurs  are  common  at  the  apex  and  acn)ss  the  base  of  the  heart.  The 
iieart  sounds  are  often  intense,  and  may,  in  some  instances,  be  heard  at  some 
distance  from  the  body  of  tlie  patient.  Acute  dihitation  of  the  heart  may 
occur.  There  may  be  visible  j)ulsation  of  the  peripheral  arteries  and  the 
pulse-beat  may  be  felt  in  the  palms  and  fintrer-tips.  A  capillary  pulse  is 
i'ommon  and  the  venous  pulsation  in  tlie  back  of  the  hand  may  oft^n  be 
seen.  Flush ino-  of  tlie  neck  and  face  is  often  pronounced.  Other  vasomotor 
derangements  are  ]iruritus,  ui't.icaria  and  dermograi)]iisMi. 

4.  Tremor. — This  cardinal  symptom  is  a  variable  one.  It  may  be 
forcible  and  annoying,  involving  not  onlj''  the  extremities  but  also  the 
head,  or  so  slight  as  to  be  discovered  only  upon  careful  examination.  It 
is  entirelj"  involuntary,  of  limited  extent,  and  about  eight  or  nine  to  the 
second.  It  is  usually  symmetrical,  but  may  be  more  marked  upon  one  side, 
or  confined  to,  or  more  distinct  in,  a  single  limb.  A  coarser  tremor  some- 
times occurs  during  excitement. 

AnaMuia,  enuu-iation.  and  loss  of  strength  are  common.  Fever  is  rare, 
but  subjective  sensations  of  heat,  and  copious  perspirations,  are  common 
symptoms.  Vomiting  and  diarrhoea  occur  in  the  absence  of  obvious  cause. 
The  electrical  resistance  is  diminished,  a  fact  attributed  to  the  moisture  of 
the  .skin  due  to  vasomotor  dilatation.  Pigmentation  is  not  uncommon.  The 
parts  chiefly  afl:'ected  are  the  face,  neck,  tramk,  nipples,  and  flexures  of  the 
arms  and  thighs.  In  rai-e  instances  there  is  a  general  bronzing  like  that  of 
Addison's  disease ;  in  other  cases  an  irregular  patchy  discoloration.  Patches 
of  leucoderma  may  appear.  Transient  oedema  is  conunon  and  myxredema  is 
occasionally  seen.  The  nutrition  of  the  hair  suffei's  and  complete  alopecia 
may  occur.  The  teeth  sometimes  undergo  rapid  decay.  A11:>uminuria,  gly- 
cosuria, and  tnie  diabetes  are  occasionally  encountered  in  the  course  of  the 
disease.  ]\Ienstrual  derangements  are  common.  When  pregnancy  occurs  the 
condition  of  the  patient  often  improves  and  the  foetus  is  l)oni  at  temi.  In- 
dividuals suffering  from  Graves's  disease  are  frequently  the  subjects  of  in- 
completely developed  genital  organs.  This  occurs  in  both  sexes  and  has  been 
attributed  to  an  associated  involvement  of  other  endocrine  glands — th,>anus, 
gonads. 

Nervous  and  mental  s^Tnptoms  are  very  common.  Insomnia  is  a  com- 
mon sAnnptom.  Tremors,  cramps  of  the  hands  and  feet,  a  sensation  of  giving 
way  at  the  knees,  and  increased  tendon  reflexes  are  observed.  Irritability, 
altered  disposition,  and  mental  depression  occur  in  most  of  the  cases.  Vari- 
ous psychoses,  phobias  and  obsessions,  manic-depressive  states,  dementia- 
pra>eox,  and  paranoia  are  encountered  as  complications.  The  acute  mania 
Avhicli  sometimes  precedes  death  has  been  attributed  to  sudden,  intense  thy- 
roid intoxication. 

Course  and  Duration. — Incomplete  forms  are  common  and  often  over- 
looked. They  may  be  eliai-acterized  by  tachycardia,  nervous  irritability, 
slight  tremor,  and  little  enlargement  of  the  thyroid  or  protrusion  of  the  eyes. 
There  are  acute  and  chronic  fomis.     The  latter  are  more  common.     Acute 
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cases  usually  occur  in  childhood.  They  may  last  a  few  days  or  several  weeks 
and  get  well.  Relapses  may  occur.  As  a  rule,  when  in  adults  the  disease  is 
well  marked,  recovery  is  infrequent.  Death  occurs  from  intercurrent 
affections. 

Diagnosis.- — When  the  four  cardinal  symptoms  are  associated  a  posi- 
tive diagnosis  can  be  made.  Difficulty  may  arise  in  the  rudimentary  forms. 
Absence  of  exophtlialmus  or  of  thyroid  enlargement  is  not  often  complete. 
These  sjTuptoms  when  slight  are,  in  association  with  tremor  and  tachy- 
cardia, most  sig-nificant.  Anfemia,  pigmentation,  emaciation,  and  mental 
changes  aid  the  di  a  gliosis.    Atypical  cases  are  often  overlooked. 

Prognosis. — The  disease  is  essentially  chronic.  Acute  cases  are  excep- 
tional. A  guarded  prognosis  should  be  given.  In  individual  cases  the  more 
urgent  the  symptoms  the  less  favorable  the  outlook.  When  the  symptoms 
are  mild  the  prospect  of  recovery  is  proportionately  better.  Cases  in  which 
the  onset  is  sudden  and  severe,  after  fright,  sometimes  recover  in  a  short 
time. 

Krumbhaar,  as  a  result  of  electrocardiographic  studies  in  51  eases  of 
goitre,  mostly  of  the  toxic  t>T)e,  47  of  which  submitted  to  surgical  opera- 
tion, arrives  at  the  following  conclusions : 

1.  In  early  cases  of  toxic  goitre  the  characteristic  tachycardia  is  not 
accompanied  by  any  signs  of  myocardial  change  that  are  demonstrable  with 
the  string  galvanometer.  2.  With  persisting  overaction  of  the  heart,  hyper- 
trophy of  either  ventricle  may  become  manifest.  3.  Progressive  hyper- 
trophy and  overaction  result  in  myocardial  degeneration  that  may  be  mani- 
fested by  any  type  of  cardiac  irregnilarity :  sinus  arrhythmia,  premature 
contractions,  auricular  flutter,  auricular  fibrillation,  hear-t-block,  etc.  4.  If 
the  existing  intoxication  is  the  chief  factor  in  the  production  of  the 
arrhytlimia,  this  may  disappear  with  removal  of  the  intoxication.  5.  Success- 
ful treatment,  whether  medical  or  surgical,  improves  the  cardiac  condition 
by  this  means.  This  is  shown  not  only  by  the  occasional  disappearance  of 
an  arrhythmia  but  also  by  diminution  in  the  size  of  the  T  wave  and  in  the 
pulse-pressure  as  well  as  by  the  general  clinical  condition.  6.  The  de- 
velopment of  diphasic  or  inverted  T  waves,  especially  in  Leads  I  and  II, 
should  probably  be  considered  as  influencing  prognosis  unfavorably.  {Am. 
Jr.  Med.  Sciences,  Feb.,  1918.) 

iv.  Myxoedema. 

Hypothyroidism ;  A thyroidism. 

Definition. — A  constitutional  disease  caused  by  the  impairment  or  loss 
of  the  function  of  the  thyroid  gland,  and  characterized  anatomically  by 
absence,  atrophy,  or  goitrous  degeneration  of  the  thyroid,  and  clinically 
by  profound  nutritional  changes,  a  firm,  inelastic  swelling  of  the  skin  and 
subcutaneous  tissues,  and  nervous  and  mental  symptoms. 

Varieties. — Three  forms  are  recognized:  the  infantile,  or  cretinism; 
the  adult,  or  myxoedema  proper ;  and  postoperative  myxcedema,  or  cachexia 
strumipriva. 
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Etiology. —  'i'liL'  sporadic  iurni  of  crftinisni  is  due  to  the  absence  of 
the  thyroid  or  suppression  of  its  function.  The  endemic  form  occurs  under 
local  conditions  associated  with  iroiti-e,  and  is  cncountrrcd  in  i)arts  of 
France,  Switzerland,  and  Xorthern  Italy.  The  inyx(jcdenia  of  adults  may 
develop  at  iuiy  period  of  life  from  puberty  to  seventy.  ^lore  than  half 
the  cases  beurin  between  thirty  and  fifty.  The  disease  is  more  common  in 
females  than  in  males  in  the  ratio  of  about  6  t-o  1.  In  certain  families 
myxiedema  has  been  observed  in  two  generations  and  there  are  numerous 
reports  of  its  occurrence  in  several  member.s  of  the  same  family.  With 
reference  to  its  jreo^'aphieal  distribution,  it  is  comparatively  common  in 
cold  climates  and  very  rare  in  the  tropics.  More  cases  have  been  observed 
in  Great  Britain  and  Euro{)e  than 
elsewhere.  ]\Iauy  cases  have  been 
recognized  in  America.  It  is  uncom- 
mon in  Philadelphia.  The  colored 
races  are  said  not  to  suffer  from  the 
alfection.  No  walk  of  life  is  exempt, 
though  it  appears  to  be  more  common 
among  the  poor,  a  fact  probably  ex- 
plained by  the  relatively  larger  num- 
bers constituting  this  class.  It  is 
more  frequent  among  married  women 
and  especially  among  those  who  have 
borne  children  than  in  others  and  has 
heen  thought  to  have  some  relation 
to  the  menopause,  since  many  of  the 
eases  begin  about  the  age  at  which 
the  child-bearing  function  ceases. 
Occasionally  it  has  followed  symp- 
toms of  exophthalmic  goitre.  Post- 
operative myxcedema  follows  the  total 
extirpation  of  the  thyroid.  The  cases 
of  thyroidectomy  to  which  cachexia 
has  not  supervened  are  thought  to 
have  been  incomplete,  an  unobserved 

portion  of  the  gland  having  remained.        ^'''-  336.-Cretinbm:  female.  9  years  old.-Rotch. 

The  s^^nptoms  of  cretinism  differ  from  those  of  the  adult  fonn.  but 
those  of  the  latter  and  of  tlie  postoperative  form  are  identical. 

1.  Cretinism. — This  affection  occurs  as  a  sporadic  and  as  an  endemic 
disease.  There  is  retardation  of  physical  and  mental  development.  The 
condition  is  not  usually  recognized  until  toward  the  end  of  the  first  year, 
but  becomes  completely  developed  in  the  course  of  the  second  year.  At  this 
time  the  clinical  picture  is  characteristic.  The  face  is  large,  round,  and 
bloated ;  the  eyelids  are  puffy  and  congested :  the  nose  is  flattened  and  the 
alffi  are  thickened  and  coarse :  the  lips  are  full  and  swollen ;  the  tongue  is 
large  and  protrudes  from  the  mouth.  There  is  constant  drooling.  The 
eruption  of  the  teeth  is  delayed,  and  they  soon  become  carious.  The  com- 
plexion is  pasty  and  sallow :  the  expression  dull  and  fatuous.    The  fontanelles 
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remain  open.  The  belly  is  protuberant,  the  hands  and  feet  are  clumsy  and 
ill-formed,  the  legs  short,  the  muscles  weak  and  flabby,  and  the  child  is 
unable  to  stand  or  walk.  The  hair  is  thin  and  brittle  and  the  skin  dry  and 
harsh.  The  rectal  temperature  is  commonly  subnormal  and  there  is  great 
sensitiveness  to  cold.  The  mental  condition  remains  undeveloped.  Speech 
is  acquired  late  and  is  rudimentary.  There  are  various  degrees  of  idiocy. 
Older  cretins  are  dull  and  amiable,  not  often  vicious,  and  present  many  of 
the  characteristics  of  infancy  at  the  age  of  ten  or  fifteen  years.  The  fatty 
tumors  seen  in  the  myxoedema  of  adults  are  very  common. 

Diagnosis. — The  direct  diagnosis  is  unattended  with  difficulty.  The 
facies,  the  retardation  of  physical  and  mental  development,  the  fat  pads, 
and  the  subnormal  temperature  are  distinctive. 

Differential  Diagnosis.- — The  early  cases  are  sometimes  mistaken 
for  rickets.     In  the  latter  affection  sweating  of   the  head,   craniotabes, 


Fig.  337. — a,  adult  type  of  mjocoedema.     b,  six  weeks  later;  a  reduction  in  weight  of  20  pounds  under 
thyroid  therapy. — Jefferson  Hospital, 


restlessness  at  night  in  the  early  stages,  and  special  deformities,  as  the 
rosary,  enlargement  of  the  epiphyses  at  the  wrist  and  ankles,  and  bow- 
legs in  the  later  stages,  are  characteristic.  Juvenile  Cretinism. — The  forms 
that  begin  at  the  age  of  five  or  later  in  children  previously  well  nourished 
and  healthy,  in  consequence  of  atrophic  changes  in  the  thyroid  following 
an  acute  febrile  infection,  are  comparatively  rare.  Occasional  cases  of 
transient  mild  cretinism  are  seen  in  children  in  the  second  or  third  year  and 
may  be  ascribed  to  functional  derangements  of  the  thyroid. 

2.  Myxoedema  of  Adults;  Gull's  Disease. — As  a  rule,  the  disease  de- 
velops insidiously;  exceptionally  in  the  case  of  young  adults  it  may  be 
recognizable  in  the  course  of  a  few  weeks.  Languor,  subjective  sensations 
of  cold,  tardiness  of  movement,  change  of  expression  due  to  myxoedematous 
infiltration  of  the  subcutaneous  tissues  of  the  face,  and  increase  in  the  size 
and  weight  of  the  body  are  early  symptoms. 

The  following  phenomena  are  characteristic  of  the  fully  developed 
affection :  (a)  Dense,  inelastic  swelling  of  the  skin  and  subcutaneous  tissues. 
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which  does  not  pit  upon  pressiiiv.  This  swelliuf?  is  jreneral  but  is  most 
marked  in  parts  whore  the  subcutaneous  tissues  are  loose.  It  is  frequently 
liist  noticed  in  the  face,  soiiK'times  in  the  lower  extremities  and  the  backs  of 
tlie  hanils.  (b)  A  chan^^e  in  the  facie.s  due  to  the  swelling',  whi<;h  obliterates 
tlie  lines  of  expression.  The  eyelids  are  swollen;  the  upper  eyelid  tends  to 
di-oop;  the  eyebrows  are  habitually  elevated;  the  forehead  is  corrugated  by 
ilcep  transverse  ^\Tinkles;  the  nose  thickened  and  enlar«red;  the  cheeks  are 
full,  lar^^c,  sometimes  penthdoas,  and  often  the  scat  of  a  circumsciibed,  pink- 
ish flush.  The  lips  are  thickened  and  coarse  and  the  mouth  appears  to  be 
enlarjred.  Similar  chanpres  are  seen  in  the  ears  and  the  parts  about  the 
ang:les  of  the  jaw.  (c)  The  hands  and  finfrers  are  swollen  and  lose  their  e.x- 
pre..ssiveness,  assuming  a  thick,  Hat  shape  which  has  been  described  as  "spade- 
like." Similar  chancres  take  place  in  the  feet,  (d)  A  general  increase  in  the 
size  and  weight  of  the  body,  which  may  be  mistaken  for  obesity,  but  which 
differs  from  that  condition  in  the  distribution  of  the  swelling  and  the  texture 
of  the  tissues,  (e)  Local  swellings  of  the  skin  and  subcutaneous  tissues, 
especially  in  the  supraclavicular  regions  and  in  the  posterior  aspect  of  the 
neck.  The  occasional  occurrence  of  fibrofatty  pads  in  the  retroclavieular 
spaces  in  healthy  persons  is  to  be  borne  in  mind,  (f )  Changes  in  the  thyroid 
gland,  which  cannot  be  felt  at  all  or  is  of  nncertain  size  in  many  of  the 
eases,  distinctly  atrophic  in  others,  and  normal  or  increased  in  size  in  a  verj' 
small  proportion,  (g)  Drj-ness  and  roughness  of  the  skin,  thinness  and 
brittleness  of  the  hair,  and  alopecia  which  affects  not  only  the  scalp  but  the 
brows  and  axillary  and  pudendal  regions.  Similar  atrophic  changes  affect 
the  nails,  which  become  cracked  and  discolored,  while  the  teeth  undergo 
rapid  caries  and  become  loose,  (h)  Subnormal  temperature.  The  range  is 
often  continuously  a  degree  or  more  of  Fahrenheit 's  scale  below  normal  and 
frequently  several  degrees.  Temperatures  of  95°-93=  F.  (35°-34°  C.^i  or 
even  lower  have  often  been  obser^'ed.  Remarkable  falls  to  77°  F.  and  66^  F. 
(25 "^-19-  C.)  have  occurred  before  death,  (i)  Muscular  weakness  and  slow- 
ness of  voluntary  movements,  (j)  Mental  changes,  especially  slowness  of 
apprehension  and  response,  impairment  of  memory,  sensitiveness,  and  iiTi- 
tability.  The  speech  is  tardy  and  drawling.  Hallucinations  are  common. 
Fixed  delusions  may  develop,  and  insanity  terminating  in  dementia  occurs. 
Albuminuria  and  glycosuria  occasionally  are  noted. 

3.  Postoperati\  e  Myxoedema  ;  Cachexia  Strumipriva. —  The  s^Tnp- 
toms  are  those  of  the  common  form  in  adults. 

Diagnosis.* — The  diagnosis  is  unattended  with  difficulty.  From  renal 
or  cardiorenal  dropsy  myxoedema  is  to  be  differentiated  by  the  character 
of  the  cedema,  its  failure  to  pit  upon  pressure,  the  absence  of  renal  and 
cardiac  lesions,  the  small  thyroid,  low  temperature,  the  mental  s\Tnptoms, 
and  the  promptly  remedial  effect  of  thyroid  extract.  From  ordinary  obesity 
the  diagnosis  is  readily  made. 

Prognosis. —  Formerly  the  outlook  was  practically  hopeless.  The  pa- 
tients improved  somewhat  in  warm  weather,  but  became  worse  as  the  cooler 
season  approached.  The  course  of  the  disease  was  chronic  and  progressive, 
sometimes  extending  over  a  period  of  ten  or  fifteen  years.  Death  was  due 
to  intercurrent  disease,  verv'-  often  to  tuberculosis.     At  present  in  a  ma- 
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jority  of  instances  the  prognosis  is  favorable.  Treatmeni  by  thyroid  extract 
causes  the  symptoms  to  disappear  in  a  few  months,  and  the  continued  admin- 
istration of  this  remedial  principle  maintains  the  improvement. 

III.  DISEASES  OF  THE  PARATHYROID  GLANDS. 

We  have  no  knowledge  of  the  effects  of  an  increased  activity  of  the 
parathyroid  glands.  It  was  early  observed  that  complete  extirpation  of  the 
thyroid  gland  was  followed  in  some  subjects  by  symptoms  of  myxcedema; 
in  others  by  acute  convulsive  phenomena.  These  varying  results  were  found 
to  depend  upon  the  amount  of  parathyroid  tissue  removed  with  the  thyroid 
and  that  the  ablation  of  all  the  parathyroid  tissue  with  the  least  possible 
amount  of  thyroid  resulted  in  a  characteristic  convulsive  condition  corre- 
sponding to  tetany  and  the  tetanoid  states. 

Hypoparathyreosis;  Status  Parathyreoprivus. — These  terms  have  been 
suggested  by  Halsted  to  designate  degrees  of  the  cachexia  caused  by  the 
removal  of  some  or  all  of  the  parathyroid  bodies.  It  may  also  be  caused  by 
the  arrest  of  the  blood  supply  of  those  glandules  in  ligation  of  the  thyroid 
arteries  in  partial  thyroidectomy.  Cachexia  thj'reopriva  in  many  of  the 
cases  has  been  a  complex  condition  made  up  of  thyroid  and  parathyroid 
privation. 

Tetany. — Among  the  symptoms  of  cachexia  parathyreopriva  tetany 
occupies  the  first  place.  This  varies  in  degree  from  a  subtetanic  condition 
to  the  most  violent  manifestations  of  postoperative  tetany,  often  terminating 
in  death.  Bleeding,  with  infusion  of  salt  solution  into  the  veins,  the  sub- 
cutaneous or  intravenous  injection  of  an  extract  or  emulsion  of  the  para- 
thyroid glands,  and  finally  the  injection  of  a  nucleoproteid  prepared  by 
Beebe  from  an  emulsion  of  parathyroids,  are  followed  by  temporary  relief 
of  the  tetany  in  parathyroidectomized  animals,  and  favorable  results  in 
human  beings  have  been  reported  by  several  observers  abroad  and  by 
Halsted  in  one  case  in  this  country.  Better  and  lasting  results  may  be 
confidently  expected  from  the  transplantation  or  implantation  of  the  living 
parathyroid  gland.  These  glandules  appear  to  play  an  important  part 
in  calcium  metabolism,  since  their  removal  is  followed  by  an  increased 
excretion  of  calcium  and  diminution  of  the  calcium  content  of  the  tissues. 
In  dogs  suffering  from  the  most  violent  postoperative  tetany,  with  muscular 
rigidity,  clonic  spasm,  extremely  rapid  respiration  and  pulse,  all  the  symp- 
toms can  be  instantly  dispelled. by  the  injection  of  a  calcium  salt,  the 
acetate  or  lactate,  in  0..5  gramme  doses,  into  the  jugular  vein  (MacCallum). 

Tetany  is  characterized  by  tonic,  cramp-like  spasms,  especially  in  the 
fingers,  hands,  and  upper  limbs.  It  occurs  in  epidemics  in  some  countries, 
especially  in  and  about  Vienna,  Northern  Italy  and  Sweden.  The  cause  is 
obscure.  Tetany  may  be  of  infectious  origin,  and  it  is  also  seen  in  ergotism, 
in  the  diarrhoea  and  rickets  of  young  children,  in  nursing  women,  after 
extirpation  of  the  thyroid  gland,  and  in  dilatation  of  the  stomach.  It  may 
occur  at  any  time  of  the  year,  but  the  epidemic  prevalence  is  most  frequent 
during  the  months  of  January,  February  and  March.  Chvostek  advanced 
the  theorv  that  the  real  cause  is  a  defective  action  of  the  parathyroid  glands. 


DISEASES  OF  THE  PARATHYROID  GLANDS  589 

'I'he  tetany  and  tetanoid  states  occiiniiii,'-  in  non-operative  cases  are  doiiht- 
less  due  to  temporary  or  more  or  less  prolonj2^ed  parathyroid  iiisulTieiency. 
since  the  iiientity  ol"  these  forms  ol"  the  disease  and  the  postoperative  states 
has  been  established.  According  to  the  statistics  of  Friinkl-IIochwart,  shoe- 
makers and  tailors  seem  jjecidiarly  vnlnera]>le.  The  di.sease  is  rare  in 
America. 

Symptoms. — The  tetanic  spasms  are  oftenest  seen  in  the  small  muscles 
of  the  lingers  and  liands,  cansinir  flexion  of  the  basal  phalanges,  extension 
of  the  distal  phalanges,  and  turning  in  of  the  thumb.  This  is  sometimes 
called  the  ''obstetric  hand."  The  wrist  and  elbow  are  flexed.  The  toes 
may  be  similarly  affected ;  also  the  calf  mnscle.s. 

The  spasms  are  often  painful,  and  usually  intermittent.  They  can 
sometimes  be  excited  by  pressure  on  the  nerve-trunks  or  main  vessels — 
Trousseau's  sign. 

There  is  increase  of  the  mechanical  and  electrical  irritability.  Tapping 
on  nerve-trunks  causes  a  lively  contraction  (Chvostek's  sign),  often  well 
marked  in  the  face :  and  the  galvanic  current,  even  of  mild  power,  causes 
active,  even  tetanic,  responses,  which  may  increase,  rather  than  diminish, 
mth  repeated  stimulation  (Erb's  sign).  The  nerves  may  be  hypersensitive 
to  pressure. 

Other  muscles,  such  as  those  of  the  trunk,  tongue,  and  respiration,  are 
involved  in  severe  eases,  and  the  ocular  muscles,  according  to  Kunn.  may 
be  affected.  Nystagmus  has  been  seen.  Other  ocular  symptoms  noted  by  a 
few  observers,  and  which  are  evidently  very  rare,  if  they  belong  to  the  dis- 
ease at  all,  are  neuroretinitis,  optic  atrophy,  unequal  pupils,  diplopia,  cramp 
of  the  eye-muscles,  especially  blepharospasm,  reddening  of  the  eonjunetivge, 
and  lachrymation.  Slight  paresis  and  anaesthesia  (or  hypaesthesia)  are  pres- 
ent in  the  limbs  after  severe  attacks  of  the  cramps. 

There  is  no  affection  of  consciousness,  as  a  rule,  but  in  severe  cases 
constitutional  reaction,  such  as  fever,  accelerated  pulse,  etc.,  is  seen. 

The  earpopedal  spasms  and  laryngospasms  of  infancy  are  manifesta- 
tions of  tetany.  In  many  cases  infantile  con^Tilsions  (eclampsia)  are  due  to 
the  same  cause.    The  reflexes  show  no  constant  changes. 

Sometimes  the  disease  ends  fatally,  especially  when  caused  by  some  of 
the  more  serious  conditions  mentioned  above.  A  patient  in  the  Philadelphia 
Hospital  died  of  exhaustion  and  pulmonary  oedema;  but  the  prog-nosis  ap- 
pears to  be  good  in  the  majority  of  simple  cases. 

Diagnosis. — The  tetanic  symptoms  are  .so  characteristic  that  the  diag- 
nosis is  easy. 

The  cramps  seen  in  chronic  uraemia  are  not  to  be  mistaken  for  tetany. 

The  French  describe  an  hysterical  t^i^e  of  tetany,  but  it  cannot  be 
made  to  cover  all  cases;  when  the  disease  is  truly  hysterical  the  mental 
state  and  the  presence  of  other  stigmata  suggest  the  right  diagnosis,  and 
such  signs  as  Trousseau's  and  Chvostek's  are  wanting. 

It  is  probable  that  a  variety  of  affections  cau.se  tetanoid  symptoms, 
and  further  study  is  necessary'  to  shed  light  on  these  obscure  eases. 
Tetany  has  no  relation  to  time  tetanus,  and  does  not  resemble  it. 
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IV.  DISEASES  OF  THE  PITUITARY  BODY. 

Dyspituitarism. 

The  symptoms  may  be  due  to  an  overactivity  of  the  functions  of  the 
gland  or  an  under  activity.  Clinically  the  symptoms  usually  attributed  to 
increased  internal  secretion  are  frequently  associated  with  symptoms  due  to 
diminished  secretion.  The  hypothesis  that  some  forms 
of  disease  of  the  pituitary  body  are  due  to  a  per- 
version rather  than  an  increase  or  decrease  of  its 
secretion  has  support. 

Our  knowledge  of  this  subject  is  largely  due  to 
the  labors  of  Cushing  and  his  associates.^  This  author 
as  the  result  of  experimental  and  clinical  studies  has 
arranged  the  cases  into  five  groups  as  follows : 

Group  I. — Cases  of  dyspituitarism  in  which  not 
only  the  signs  indicating  distortion  of  neighboring 
structures  but  also  the  symptoms  betraying  the  effects 
of  altered  glandular  activity  are  outspoken. 

Group  II. — Cases  in  which  the  neighborhood 
manifestations  are  pronounced  but  the  glandular 
symptoms  are  absent  or  inconspicuous. 

Group  III. — Cases  in  which  neighborhood  mani- 
festations are  absent  or  inconspicuous  though  glandu- 
lar symptoms  are  pronounced  and  unmistakable. 

Group  IV. — Cases  in  which  obvious  distant  cere- 
bral lesions  are  accompanied  by  symptomatic  indi- 
cations of  secondary  pituitary  involvement. 

Group  V. — Cases  with  a  multiglandular  syn- 
drome in  which  the  functional  disturbances  on  the 
part  of  the  hypophysisi  are  merely  one,  and  not  a 
predominant  feature  of  a  general  involvement  of  the 
ductless  glands. 

Neighborhood  symptoms  comprise  such  local 
pressure  disturbances  as  primary  optic  atrophy, 
constriction  of  the  \dsual  fields,  oculomotor  palsies, 
anosmia,  sometimes  signs  of  implication  of  the  crura 
cerebri  and  the  uncinate  region,  epistaxis  and  pharyn- 
geal protrusions. 

Glandular  manifestations  consist  of  modifications  of  skeletal  develop- 
ment, as  overgrowth — acromegaly,  gigantism — ^undergrowth — infantilism, 
dwarfism ;  cutaneous  and  subcutaneous  changes,  as  hypertrophy  of  papilla, 
h^-pertriehosis,  thickening  of  subcutaneous  tissues  with  slight  bogginess  or 
cedema  in  hyperpituitarism,  and  in  hypopituitarism  smoothness,  transpar- 
ency, freedom  from  moisture,  with  small,  thin  nails  and  scanty  pubic  and 
axillary  hair  and  more  or  less  iiTegular  pigmentation,  adiposity,  high  sugar 
tolerance,  subnormal  temperature,  slow  pulse,  drowsiness,  asthenia  and 
arterial  hypertension. 


Fig.  33S. — A  typical  case 
of  infantilism  with  an  en- 
larged 2  om.  sella.  Patient 
aged  20  years  6  months: 
height  4  ft.  4  in.  (133  cm.) 
(Ettore  Le^a).* 


*  Figures  338,  339,  340,  341,  342  are  inserted  by  courtesy  of  Dr.  Harvey  Cushing. 
1  The  Pituitary  Body  and  Its  Disorders.    J,  B.  Lippincott  Company,  1912. 
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Psychic  disturhanct's  may  be  iioi^lilxu-liood  symptoms  due  to  pressure 
distortion   of   the  temporal  or  frontal  lobes  by   a  j,a-o\vth,   and  (;onsist   oi" 


Fig.  339- — Preadolescent  hyperpituitarism  with   giant  overgrowth.     Note  extreme  length  of  arms  and 
thighs  in  relation  to  usual  IS-inch  chair. 


Fig.  340.  — Characteristic  square  hand.     Note  heaping  up  of  tissues  about  nail3.     "Type  en  large"  of  Mane. 

changes  in  disposition,  loss  of  memory,  disorientation,  untidiups.s.  and  lack-of 
appreciation  of  the  existing  condition :  or  they  may  he  primarily  glandular 
symptoms,  as  wakefulness,  lack  of  decision,  irritability  and  distrust.     In 
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hyperpituitarism  or  in  hypopituitarism  any  grade  of  mental  disturbance 
from  a  mild  psychosis  to  grave  mental  derangements  with  epilepsy  may 
occur. 

Retarded  sexual  development  is  on  the  one  hand  very  common  when  the 
manifestations  of  hypophyseallesions  antedate  puberty, while  upon  the  other 
hand  amenorrhcea  or  impotence  with  retrogressive  sexual  changes  usually 
occurs  when  dyspituitarism  develops  after  adolescence. 

The  excessive  subcutaneous  fat  observed  in  a  large  proportion  of  the 
cases  has  led  to  the  employment  of  such  descriptive  terms  as  adiposis 
dolorosa,  adiposis  universalis,  dystrophy,  dystrophia  adiposo-genitalis,  adi- 
posis cerebralis,  to  designate  the  affection. 

Examination  by  X-rays  may  show  distortion  or  enlargement  of  the  sella. 

ACROMEGALY. 

This  clinical  manifestation  is  so  com- 
mon and  well  characterized  that  its  sepa- 
rate consideration  is  important.  The 
hypothesis  that  the  skeletal  changes  are 
due  to  a  hyperplasia  of  the  pars  anterior 
of  the  hypophysis  with  the  production  of 
an  altered  or  excessive  secretion  has  much 
support  in  the  collected  facts. 

Definition — •  A  trophic  disease  charac- 
terized by  symmetrical  overgrowth  in  the 
soft  parts  and  bones  of  the  face  and  ex- 
tremities, with  deformities  of  the  spinal 
column  and  thorax,  cerebral  and  sexual 
symptoms  and  evidences  of  the  implication 
of  other  glands  of  internal  secretion. 

Etiology. — Predisposing  Influences. 
— It  is  a  disease  of  early  adult  life,  most  of 
the  cases  having  first  shown  themselves  in 
the  third  decade.  No  case  has  been  noted 
at  an  earlier  age  than  twenty,  and  in  only 
a  few  has  the  onset  occurred  after  thirty- 
five.  Males  and  females  are  equally  liable, 
with  the  exception  that  in  cases  beginning  at  a  late  period  more  women 
suffer.  The  disease  is  not  uncommon,  and  its  geographical  distribution  is 
wide.  Many  of  those  who  suffer  from  acromegaly  were  persons  of  previously 
large   growth. 

The  Exciting  CAUSE.^This  is  not  known.  The  coarse  lesions  found 
after  death  consist  of  tumors  of  epithelial  origin,  cysts,  hemorrhages  and 
sclerotic  conditions.  There  are  cases  in  which  neither  tumors  nor  histo- 
logical changes  have  been  present. 

Symptoms. — The  disease  develops  gradually,  the  early  symptoms  con- 
sisting of  lassitude  and  vague  pains,  and  abnormal  sensations — parcesthesice 
— ^in  the  head  and  extremities.  Amenorrhcea  and  impotence  are  very 
common.  The  characteristic  anatomical  changes  are  first  noticed  in  the 
face.    The  lines  of  expression  are  altered  and  the  countenance  is  distorted. 


Fig.  341. — ^Eittreme  obesity — 302  pounds 
("adiposis  dolorosa"),  attributable  to  hypo- 
pituitarism. 
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The  skull  is  (.'nlarL;oil ;  the  superciliary  ridges  are  veiy  marked  and  promi- 
nent; the  zygomatic  arches  protnule,  and  there  is  remarkable  hypertroiihy 
ol"  the  upper  and  lower  jaw  bones,  the  latter  projecting  in  a  conspicuous 
numner.  The  alveolar  processes  are  similarly  enlarged  and  the  teeth 
are  separated.  The  soft  jtarts  undenro  correspoiidiniz'  and  even  more 
marketl  changes.     The  eyebrows  are  bushy  and  thick  and  almost  meet  in 
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Fig.  342.4. — Case  X  of  Cu.sning's  Series.  Fields  on  admission.  Bilateral'priman,' optic  atrophy.  Bitem- 
poral hemianopsia  including  the  macula  on  left  and  sparing  it  on  right.  Acuity:  Left  3/50;  right  15  50. 
Marked  photophobia.     No  exophthalmos;  no  diplopia. 


'""".n-. 


Fig.  342fi  .—Case  X.    Fields  3  months  after  operation.     Acuity:  Left  15/30;  right  15/20.    Photophobia  haa 

disappeared. 

the  median  line ;  the  eyelids  are  greatly  thickened ;  the  nose  is  conspicuously 
enlarged;  the  eai's  are  enormously  hypertrophied ;  and  the  lips  swollen. 
Some  degree  of  exophthalmus  is  often  present  and  may  vaiy  in  extent  from 
time  to  time.  Enlargement  of  the  tongue  is  a  very  common  lesion.  This 
organ  attains  in  some  cases  such  dimensions  that  it  is  impossible  to  close 
the  mouth.  Similar  and  progressively  increasing  deformities  involve  the 
hands  and  feet,  and  are  rendered  especially  noticeable  by  the  relatively 
small  size  of  the  arms  and  legs,  which  do  not  share  to  any  marked  extent 
3S 
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in  the  enlargement  of  the  extremities.  The  thickening  affects  alike  the 
bones  and  soft  parts,  and  while  not  greatly  interfering  with  the  functions 
of  the  hands  causes  the  remarkable  appearance  described  as  spade-like. 
The  nails  are  broadened  but  not  incurvated  and  the  drum-stick  bulbous 
enlargement  of  pulmonary  osteo-arthropathy  is  not  seen.  The  feet  are 
generally  enlarged,  the  great  toe  being  especially  increased  in  size.  The 
skin  of  the  affected  parts  commonly  preserves  its  natural  appearance.  In 
some  instances,  however,  it  becomes!  coarse  and  pigmented.  As  the  disease 
advances  the  spine  becomes  affected.  There  are  hyperostoses  and  exostoses 
of  the  vertebral  processes,  ankylosis  of  the  vertebrse, 
and  kyphosis.  The  clavicles  are  enlarged  and  there 
is  a  gradual  enlargement  of  the  ribs.  The  thyroid 
body  may  be  atrophied  or  hypertrophied,  but  such 
changes  are  not  constant.  There  are  cases  in  which 
the  thymus  is  enlarged.  In  a  very  large  proportion 
of  autopsies — 73  in  77 — the  hypophysis  cerebri  has 
been  found  to  be  affected.  Very  often  it  has  been 
increased  in  size,  sometimes  to  that  of  an  egg. 
Sometimes  the  increase  is  in  an  upward,  some- 
times in  a  downward  direction.  The  histological 
changes  are  not  constant.  Glandular  hyperplasia, 
softening,  cystic  degeneration,  and  fibrosis  are  de- 
scribed. Many  of  the  cases  have  been  regarded  as 
malignant.  Symptoms  suggestive  of  cerebral  tumor, 
namely,  headache,  vertigo,  somnolence,  are  not  in- 
frequent. Glycosuria  is  common ;  actual  diabetes  by 
no  means  infrequent :  diabetic  coma  is  an  occasional 
terminal  event.  Albuminuria  is  rare.  Ocular  symp- 
toms, bitemporal  hemianopia,  optic  atrophy,  and 
oculomotor  palsies  occur.  The  great  frequency  with 
which  lesions  of  the  hypophysis  have  been  found 
lends  support  to  the  hypothesis  that  this  organ  is 
the  source  of  an  internal  secretion  by  which  the 
growth  of  the  body  is  regulated,  and  that  acromegaly 
is  the  result  of  some  vitiation  or  defect  in  that 
secretion. 

The  brain  symptoms  are  very  often  those  of 
cerebral  tumor  and  in  many  cases  there  are,  in  addi- 
tion, the  evidences  of  abnormalities  in  the  functions 
of  other  organs  of  internal  secretion,  thyroid,  thymus,  pancreas. 

Diagnosis. — The  direct  diagnosis  of  acromegaly  is  unattended  with 
difficulty.  In  no  other  affection  do  similar  anatomical  changes  in  the  bones 
and  soft  parts  occur.  Difficulty  arises  in  earliest  periods  of  the  disease.  The 
differential  diagnosis  from  gigantism  depends  upon  the  specific  nature  of 
the  changes  in  acromegaly,  and  the  fact  that  they  are  for  a  long  time  chiefly 
confined  to  the  face  and  extremities,  the  vertebral  column  and  thorax  being 
later  involved.  It  i^  nevertheless  true  that  acromegaly  frequently  develops 
in  persons  of  large  frame.  From  the  rare  cases  of  progressive  overgrowth 
of  one  member  or  a  part  of  it,  or  of  one  side  of  the  body,  acromegaly  is  to 
be  distinguished  by  the  fact  that  the  hypertrophies  are  symmetrical  and 


Fig.  343.  —  Acromegaly; 
diabetes  mellitus;  in  a  woman 
aged  46. — Jefferson   Hospital. 
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chiefly  eoiiliiied  lor  a  loiij?  pcriotl  to  the  face  and  extremities,  Pat^'et's 
disease,  lemtiasis,  ricUels  and  iuyx(ederaa  are  to  be  considered.  Jtiinlj^enof^- 
raphy  should  he  I'lnployed  in  the  study  of  every  case. 

Prognosis. — The  disease  may  run  a  chronic,  pro^n*(;ssivc  coiii'se  of  a 
score  or  more  oi"  years.  Tliere  are  cases  which  terminate  in  death  in  four 
or  five  yeai*s.  Restoration  to  normal  conditions  does  not  occur.  A  cachexia 
may  develop.  A  majority  of  the  cases  die  of  some  intercurrent  affection, 
as  diabetes,  cancer,  croupous  pneumonia  or  phthiasis  pulmoualia. 

Dystuopiiia  Adiposo-genitalis. 
Frohlich  's  Syndrome. 

Definition.— A  disease  diw  to  a  tumor  or  other  lesion  of  the  hypophysis 
cerebri,  causing  a  decrease  in  the  functional  activity  of  that  endocrine  organ 
especially  of  the  po-sterior  lobe. 

Symptoms. — The  symptoms  are  those  of  brain  tumor  and  manifest 
themselves  as  (a)  general  symptoms  due  to  increased  intracranial  pressure, 
headache  usually  bitemporal  or  frontal,  not  rarely  diffuse;  vomiting  and 
vertigo;  psychic  phenomena  and  epileptiforai  convulsions.  Or  they  may 
be  (b)  neighborhood  symptoms  due  to  local  pressure,  visual  derangements 
usually  bilateral,  primary  optic  atrophy,  choked  disk,  hemianopsia,  diplopia ; 
spastic  paralysis,  derangements  of  the  heat-regulating  mechanism;  (c)  naso- 
pharyngeal disorders,  epistaxis,  prevalent  splenoidal  sinusitis,  polyp  forma- 
tions, the  presence  of  the  tumor  mass  in  the  naso-pharynx. 

The  rontgenological  examination  reveals  changes  in  the  sella  turcica 
and  sometimes  also  in  the  body  of  the  sphenoid  bone ;  rarely  foci  of  calci- 
fication in  the  tumor  itself.  Other  characteristic  sjonptoms  are  caused  by 
diminished  internal  secretion  of  the  hypophesis.  These  comprise  excessive 
fat  accumulations  either  general  or  locally  over  the  abdomen  and  hips; 
changes  in  the  gTOwth  and  distribution  of  the  hair,  baldness,  loss  of  eyebrows 
and  axillary  and  pubic  hair  and  a  reversal  of  the  upper  line  of  the  pubic 
hair  in  the  sexes,  that  of  the  male  being  transverse  and  that  of  the 
female  triangular  with  the  apex  extending  toward  the  umbilicus.  If  the 
disease  begins  before  puberty  the  genitalia  retain  the  characteristics  of  the 
infantile  type  and  remain  undeveloped.  In  males  early  development  of 
this  dystrophy  is  followed  by  changes  in  the  skeleton  which  reverts  to  the 
feminine  type,  not  only  in  the  pelvis  but  also  in  thei  extremities,  the  fingers 
being  slender  and  tapering.  Diabetes  insipidus  is  common,  but  diabetes 
mellitus  is  rare,  the  carbohydrate  tolerance  being  commonly  increased. 
The  asthenia,  lowered  blood-pressure,  habitual  high  pulse  frequency,  ab- 
normal pigmentations,  and  other  changes  in  the  skin  have  been  attributed 
to  associated  derangements  of  the  functions  of  other  endocrine  glands — 
multiglandular  syndromes. 

Diagnosis. — In  typical  cases  there  is  little  difficulty.  The  association 
of  obesity',  retarded  development  or  atrophy  of  the  genital  organs  and 
bitemporal  hemianopia  is  characteristic,  the  X-ray  picture  confirmative. 

Early  sjonptoms  and  atypical  forms  are  obscure.  Contraction  of  the 
field  on  the  temporal  sides,  evidences  of  intracranial  pressure,  menstrual 
derangements,  the  rapid  accumulation  of  fat,  and  a  high  output  of  non- 
saccharine  urine  are  suggestive.    The  examination  by  X-rays  is  imperative. 


596  MEDICAL  DIAGNOSIS. 

V.  DISEASES  OF  THE  EPIPHYSIS  CEREBRI  OR 
PINEAL  GLAND. 

The  functions  of  the  pineal  gland  are  not  well  understood.  Experi- 
mental researches  have  yielded  conflicting  results.  Tumors  and  cysts  occur 
but  the}'  are  not  very  common.  In  many  of  these  cases  there  is  an  internal 
hydrocephalus,  the  result  of  venous  compression.  In  children,  especially  in 
boys,  such  growths  may  be  accompanied  by  the  so-called  pineal  sjTidrome, 
consisting  of  rapid  increase  in  stature,  precocious  mental  development,  early 
sexual  maturity  and  obesity.  Whether  this  sjonptom-complex  is  due  to 
derangement  of  an  internal  secretion  of  the  pineal  gland  or  to  disturbances 
in  neighboring  structures  which  lead  to  abnormal  action  of  other  endocrine 
glands- is  unknown.  The  symptoms  of  the  hydrocephalus  are  those  of  intra- 
cranial pressure,  headache,  vertigo,  vomiting  and  drowsiness.  Choked  discs 
may  be  present.  Optic  atrophy  is  not  uncommon.  A'^arious  palsies  of  the 
eye-muscles  occur.  Nystagmus  and  exophthalmus  have  been  observed.  The 
occasional  occurrence  of  polyphagia,  polydipsia  and  pohT^iria  has  been  re- 
ported. While  obesity  is  common,  emaciation  with  cachexia  occasionally 
occurs.  The  diagnosis  depends  upon  the  presence  of  the  pineal  syndrome 
in  association  with  the  symptoms  and  signs  of  a  tumor  in  the  mid-brain 
region  occurring  in  early  life. 

VI.  DISEASES  OF  THE  ADRENAL  BODIES. 

The  adrenal  glands  are  composed  of  a  medullary  and  a  cortical 
substance. 

1.  The  medulla  consists  largely  of  nervous  elements  derived  originally 
from  sympathetic  nerve  cells  and  corresponding  in  development,  structure 
and  physiological  properties  with  accumulations  of  similar  tissue  that  lie 
in  the  neighborhood  of  the  abdominal  sympathetic  ganglia.  These  structures, 
the  cells  of  which  stain  deeply  with  the  chrome  salts,  have  on  that  account 
received  collectively  the  name  of  the  ' '  chromaffin  tissue  system. ' '  All  these 
collections  of  tissue  yield  on  extraction  a  blood-pressure  raising  substance 
similar  to  epinephrin  (adrenalin). 

2.  The  cortex  is  composed  of  epithelial  cells  and  has  its  developmental 
origin  in  a  mass  of  tissue  adjacent  to  the  kidneys  in  which  the  sex  glands 
have  their  origin.  In  the  lower  animals  these  cell-collections  remain  separate 
from  the  suprarenals.  but  in  the  higher  vertebrates,  including  man,  these 
epithelial  structures  form  the  substance  of  the  cortex.  Minute  accessory 
collections  are  found  in  and  aboiit  the  pelvis  of  the  kidney,  the  epididymis, 
the  prostate  and  along  the  spermatic  veins.  To  the  position  of  the  tissues 
from  which  the  cortex  develops  and  the  histological  relationship  of  the 
accessory  masses  the  collective  desig-nation  "interrenal  tissue  system"  owes 
its  use.    The  functions  of  this  tissue  system  are  not  clearly  understood. 

General  Considerations. — The  symptomatology  of  disease  of  the 
suprarenal  bodies  is  obscure.  ^Marked  lesions  of  these  organs  have  been 
found  at  autopsy  in  cases  in  which,  during  life,  no  symptoms  suggestive  of 
any  disease  involving  them  have  been  observed.  In  another  group  of  eases 
tumor,  pressure  symptoms,  and  lumbar  and  sacral  pain  have  suggested 
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disease  of  these  bodies.  Again,  metastatic  growths  in  various  organ.s  have 
been  ascribed  to  nialifjnant  disease  in  the  suprarenals.  Finally,  a  charac- 
teri.stic  syinptoni-eoiiiplex — Addison's  disease — has  been  found  to  be  asso- 
ciated in  a  hirge  proportion  of  the  cases,  but  not  in  all,  with  definite  lesions 
of  these  organs. 

Addison's  Disease. 

Definition. — A  constitutional  disease,  due  to  modification  or  cessation 
of  the  internal  secretion  of  the  adrenal  glands  in  conse(|uence  of  destruc- 
tive lesions,  usually  tuberculous,  and  charac- 
terized by  asthenia,  gastro-intestinal  irrita- 
bility, and  pigmentation  of  the  skin. 

Etiology. —  Predisposing  Ixfluences. 
— Addison's  disease  is  a  rare  affection.  The 
most  common  and  important  predisposing 
intluenee  is  tuberculosis.  It  is  somewhat 
more  common  in  males  than  in  females.  It 
may  occur  at  any  period  of  life,  but  less 
frequently  before  twenty  and  after  sixty 
than  in  the  iuten'ening  stages.  INIalaria, 
alcoholism,  depressing  emotions,  exposure, 
and  traumatism  have  been  regarded  as 
causes  of  this  as  of  many  other  diseases. 
In  so  far  as  they  predispose  to  tuberculous 
infection  they  may  act  in  this  way. 

Morbid  Anatomy. — Very  common  are 
tuberculous  deposits  with  caseous  changes. 
Comparatively  rare  are  atrophy, — either 
simple  or  resulting  from  chi'onic  interstitial 
changes, — malignant  disease,  and  interstitial 
hemorrhage.  In  a  small  group  of  cases  the 
organs  have  been  found  normal,  but  inflam- 
matory or  pressure  changes  have  been  pres- 
ent in  the  semilunar  ganglia.  Cicatricial 
tissue  implicating  the  semilunar  ganglia  and 
adrenals,  together  with  sclerotic  and  pigmen- 
tary changes  in  the  nerves,  is  not  uncom- 
mon. The  thyroid  gland  in  the  absence  of 
cancerous  infiltration  is  usually  small ;  the 
thymus  sometimes  persistent ;  the  spleen  en- 
larged or  the  seat  of  amyloid  change. 

Pathology. — Two  principal  hypotheses  have  been  advanced:  1.  That 
Addison's  disease  is  an  affection  of  the  abdominal  sympathetic  system 
caused  by  disease  involving  the  suprarenal  bodies,  or  the  solar  plexus  or 
semilunar  ganglia.  2.  That  it  is  the  result  of  loss  of  the  function  of  the 
suprarenals.  The  theory  of  an  internal  secretion  essential  to  normal  metabo- 
lism is  now  fully  established. 

Symptoms. — The  onset  is  usually  insidious.  Little  has  been  added  to 
the  description  of  Addison, — "Anaemia,  general  languor  or  debilitv.  remark- 
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able  feebleness  of  the  heart's  action,  irritability  of  the  stomach,  and  a 
peculiar  change  of  color  in  the  skin."  This  description  may  be  somewhat 
amplified. 

1.  Asthenia. — The  first  symptom  is  commonly  a  sense  of  fatigue  in 
the  performance  of  every-day  accustomed  duties.  Fatigue  symptoms,  at  first 
intermittent,  soon  become  constant.  Weakness  is  both  muscular  and  circu- 
latory. This  may  be  marked,  while  the  muscles  still  feel  firm  and  the  general 
nutrition  and  weight  are  preserved.  The  cardiac  asthenia  may  be  paroxysmal 
and  lead  to  attacks  of  vertigo  or  syncope.  The  blood-pressure  is  low.  Head- 
ache is  common  and  pain  in  the  loins  may  be  an  early  and  suggestive 
symptom. 

The  examination  of  the  blood  has  yielded  variable  results.  AnaBmia 
is  by  no  means  a  constant  phenomenon.  Eosinophilia  is  often  present,  and 
occasionally  lymphocytosis. 

Mental  dulness  is  frequently  observed. 

2.  Disturbances  op  the  Digestive  Organs. — These  appear  gradually. 
Anorexia,  epigastric  distress,  nausea  and  vomiting,  and  attacks  of  diarrhcea 
without  obvious  cause  occur  with  varying  prominence  in  a  majority  of  the 
cases  throughout  the  course  of  the  disease.  In  a  small  proportion  of  the 
cases  they  are  absent.  Epigastric  and  abdominal  pain  are  common  toward 
the  end.     Gastro-intestinal  sjTuptoms  may  occur  early. 

3.  PiGiiEXTATiON  OF  THE  Skin. — Sooner  or  later  a  dark  pigmentation 
of  the  skin  appears.  In  many  cases  this  is  the  first  symptom  to  attract 
attention.  The  pigment  accumulation  is  gradual.  The  affected  portions 
of  the  skin  are  at  first  yellowish-  or  grayish-brown  and  later  become  brown 
or  even  blackish.  The  discoloration  in  well-marked  cases  is  diffuse  but 
never  uniform.  It  usually  begins  in  the  parts  exposed  to  the  light  and  in 
those  normally  the  seat  of  pigment  deposits,  and  is  deepest  in  those  areas 
and  in  regions  subjected  to  the  habitual  pressure  of  the  clothing.  The 
face,  backs  of  the  hands,  nipples  and  their  areolse,  the  genitalia,  axillary 
folds,  and  parts  pressed  by  the  waistband,  garters,  and  collar  are  especially 
pigmented.  There  may  be  diffuse  patches  of  deep  discoloration  with 
indistinct  borders,  or  small  dark  pigment  areas  with  well-defined  borders 
upon  a  less  deeply  pigmented  surface.  Patches  of  leucoderma  are  occa- 
sionally^ seen.  The  mucous  membranes  of  the  lips  and  mouth  are  frequently 
the  seat  of  an  irregular  patchy  pigmentation.  Less  commonly  a  similar 
discoloration  affects  the  conjunctivae  or  the  vaginal  mucosa.  The  course 
of  the  disease  is  essentially  chronic,  and  marked  by  nonnal  or  subnormal 
temperature,  subjective  sensations  of  cold,  suppression  of  menstruation, 
and  the  gradual  development  of  cachexia.  L'rinary  changes  are  incon- 
stant. Increased  pigments  have  been  observed.  Dropsy  is  rare.  Death 
may  occur  early  in  the  disease  from  sudden  syncope.  ]\Iore  commonly 
it  is  the  result  of  progressive  asthenia  or  advancing  tuberculous  lesions. 
It  is  sometimes  preceded  by  acute  toxsemic  phenomena,  urgent  vomit- 
ing and  diarrhoea,  delirium  with  motor  excitement,  and  convulsions  fol- 
lowed by  coma. 

Diagnosis. — Direct. — A  positive  diagnosis  may  be  made  from  the 
association  of  the  following  sjTnptoms:  general  lang-uor  and  debility,  re- 
markable feebleness  of  the  heart's  action,  irritability  of  the  stomach  and 
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irregular  diarrliti-a,  a  i»('fiiliar  pi^jnientatioii  of  tlic  skin  and  iinicous  mem- 
branes. In  the  cai-ly  .sta^'r.s  the  ditijjfnosi.s  may  he  inipos-siblc.  It  i.s  tx)  be 
borne  in  mind  that  Addi.son's  disea.se  may  oecur  witliout  pi^'incntation. 

The  mere  presence  of  pigmentation  does  not,  however,  warrant  a  diag- 
nosis of  Addison's  disease.  It  may  occur  in  the  following  conditions: 
physiological  i)eenliarities  due  to  racial  and  climatic  influence;  accidental 
l)iirmentation  of  the  skin  and  nnicous  membranes  in  persons  otherwi.se 
healthy  ;  the  mild  cutaneous  pigmentation  of  aged  persons;  chronic  malaria; 
various  cachectic  states,  especially  those  due  to  cancer  and  tuberculosis; 
pellagra;  leukaMuia;  as  the  result  of  scratching  in  various  chronic  skin 
diseases  attended  by  itching — prurigo,  eczema,  phthiriasis;  diffuse  melano- 
sarcoma  of  the  skin;  rai'e  cases  of  exophthalmic  goitre;  scleroderma;  preg- 
nancy and  uterine  disease ;  htemochromatosis  such  as  may  occur  in  rare 
cases  in  association  with  hypertrophic  cirrhosis  of  the  liver  and  diabetes 
mellitus — diahcte  hronzv ;  certain  cases  of  pancreatic  disease;  chronic  arseni- 
cal poisoning;  and  arg^'ria.  Chronic  jaundice  kas  been  confounded  with 
the  pigmentation  of  Addison's  disease,  an  error  that  ought  not  to  occur. 
j\Iuch  difficulty  attends  the  recognition  of  the  actual  condition  when  jaundice 
develops  in  the  course  of  the  disease  and  is  associated  with  abnormal 
pigmentation. 

DiFFERENTLU..- — In  a  doubtful  ease  the  foregoing  conditions  must  be 
successively  excluded  as  the  cause  of  pigmentation  by  the  systematic  appli- 
cation of  the  rules  of  diagnosis,  and  the  presence  of  asthenia,  cardiac  weak- 
ness, and  gastro-intestinal  symptoms  determined  before  a  positive  diagnosis 
is  made.  In  view  of  the  tuberculous  nature  of  the  suprarenal  disease  in 
the  majority  of  the  cases  the  tuberculin  test  may  be  employed. 

Prognosis. — The  disease  is  probably  always  fatal.  The  rare  reported 
recoveries  have  been  ascribed  to  errors  in  diagnosis,  or  the  mistaking  of  a 
prolonged  remission  siTch  as  sometimes  occurs  in  the  very  chronic  eases 
for  an  actual  recovery  from  the  disease.  Cases  unattended  by  bronzing  of 
the  skin  are  often  rapidly  fatal.  The  average  duration  is  about  two  years. 
There  are  exceptional  cases  of  very  long  duration — ten  to  thirteen  years. 

Conditions  Due  to  Increased  Function  of  the  Cortex  of 
the  Suprarenal  Body. 

Hyperplastic  conditions  and  tumors  (nephromata)  of  the  suprarenal 
cortex  occur.  They  are  sometimes  associated  with  hyperfunctiou  of  the 
interrenal  tissue  system  which  results  in  changes  in  the  endocrine  parts  of 
the  sexual  glands  with  extraordinary  developmental  perversions  of  the  sec- 
ondary sex-characters.  These  anomalies  are  much  more  common  in  females 
than  in  males.  There  are  prenatal,  acquired  juvenile  and  adult  forms.  In  the 
prenatal  form  the  external  genitalia  resemble  the  male  type,  while  the 
internal  sexual  organs  are  those  of  the  female — pseudohermaphroditism ;  in 
the  juvenile  form,  the  external  genitalia  appear  to  be  normal  at  birth  and 
throughout  infancy  but  about  the  fifth  or  sixth  year,  or  indeed  earlier, 
the  changes  in  the  sex-organs  and  the  general  body  are  those  which  normally 
occur  at  puberty.    Enlargements  of  the  mammfp  occur  in  girls  and  menstrua- 
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tion  is  established  and  iu  boys  sexual  excitement,  erections  and  pollutions. 
The  adnlt  form  occurs  mostly  in  females  after  menstruation  has  been  fully 
established  for  some  time  and  is  characterized  by  menstrual  irregularity, 
obesity,  increased  muscular  development  and  physical  strength  with  mental 
excitability  and  marked  sexual  propensities.  These  changes  are  accom- 
panied by  hypertrophy  of  the  external  genitalia  and  an  abnormal  growth 
and  distribution  of  hair  upon  the  body  and  face.  Later,  mental  and  physical 
depression,  emaciation,  albuminuria,  and  low  arterial  pressure  occur  and  are 
the  precursors  of  death.  The  diagnosis  of  interrenal  disease  is  probable  from 
the  above  conditions  and  is  rendered  positive  by  the  recognition  of  a  tumor 
in  the  region  of  a  kidney  (nephroma)  and  met-astatic  growths. 

VII.     DISEASES  OF  THE  THYMUS  GLAND. 

The  functions  of  tliis  transitional  organ  are  unknown.  It  has  been 
accredited  with  a  hypothetic  internal  secretion  capable  of  antagonizing 
infections,  a  hypothesis  which  accounts  for  the  comparative  immunity  of 
young  infants  against  many  of  the  acute  febrile  infections.  The  weight  of 
the  thymus  gland  at  birth  is  variously  estimated  at  from  8  to  13  grammes. 
It  graduallj^  increases  in  size  till  the  end  of  the  second  year,  from  which 
period  it  undergoes  progressive  atrophy,  until  at  puberty  it  is  a  shrivelled 
mass  containing  only  traces  of  its  original  structure. 

I.  Persistence  of  the  Thymus. — This  occurs  under  varied  conditions 
which  may  be  casual  or  accidental,  but  are  not  understood.  It  is  usually 
a  post-mortem  finding,  but  may  be  suspected  when  localized  dulness  along 
the  sternal  border  on  the  left  side  from  the  second  to  the  fourth  rib 
may  be  made  out.  Persistent  thymus  has  been  frequently  observed  in 
exophthalmic  goitre. 

II.  Hypertrophy.  —  Enlargement  of  the  thymus  has  been  regarded  as 
the  cause  of  thymic  asthma  or  laryngismus  stridulus — a  condition  attrib- 
uted to  the  pressure  of  the  enlarged  organ.  Dyspnoea,  laryngeal  cough. 
and  bronchial  rales  in  young  infants  have  been  caused  by  hypertrophy  of 
the  thymus  and  relieved  by  partial  excision,  but  that  it  is  the  cause  of 
larjmgismus  stridulus  is  by  no  means  established.  Sudden  death — mors 
thymica — may  occur  in  lymphatism  in  infants  with  hypertrophy  of  the 
thymus.  The  children  are  found  dead  in  bed  or  die  in  a  short  time  with 
sjTnptom5  of  asphyxia.  In  certain  cases  of  sudden  death  in  adults  the 
thymus  has  been  found  greatly  enlarged  with  signs  of  status  lymphaticus. 
Hypertrophy  of  the  thymiLS  has  been  occasionally  present  in  epilepsy. 

III.  Atrophy. — Primary  atrophy  of  the  thjonus  in  infants  maj^  be 
attended  with  general  atrophy  in  the  absence  of  other  symptoms.  Second- 
ary atrophy  attends  tuberculous  and  other  wasting  diseases. 

IV.  Hemorrhages. — Extravasations  of  blood  in  the  substance  of  the 
gland  have  been  frequently  found  in  children  dead  of  asphyxia. 

V.  Tumors  of  the  thymus  are  sarcoma,  lymphosarcoma,  dermoid  and 
other  cysts,  and  giimma.  Miliary  tuberculosis  and  g-amma  are  rare  patho- 
logical findings.  Mediastinal  tumors  frequently  have  their  origin  in 
the  thymus. 
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The  majority  of  the  diseases  of  the  thymiLs  gland  cannot  be  recognized 
duriuLT  life,  and  nrc  of  patliolouifal  rjithcr  than  olinical  interest. 

MIL    STATrS    TIIYMK  ()    LYMPIIATK  T  S;    lA'MPIIA- 
TISM;  COXSTITUTK)  LYMPllATICA. 

Detinition. — A  constitutional  condition  characterized  by  hyperplasia 
of  the  lymph-nodes  and  lymphatic  tissues  generally,  the  spleen,  the  thymus, 
and  the  bono-inarrow.  and  the  liability  to  sudden  death. 

Morbid  Anatomy. —  The  lymph-nodes  of  the  pharynx,  thorax,  and 
abdomen  are  chiefly  affected.  The  supeiiicial  glands  of  the  crevical,  axil- 
lary, and  inguinal  regions  may  be  involved.  As  a  rule,  the  enlargement 
is  moderate  in  degree  and  symmetrical,  and  differs  in  this  respect  from 
that  of  Ilodgkin  's  disease.  The  enlargement  of  the  spleen  is  moderate,  the 
thymus  is  persistent  and  usually  hypertrophied,  and  the  yellow  marrow 
of  the  long  bones  may  be  replaced  by  red  marrow.  The  thyroid  body  is 
enlarged,  and  hypoplasia  of  the  heart  and  aorta  is  present.  j\Iany  of  the 
subjects  are  rhaeliitic. 

Etiology. —  The  condition  has  been  variously  ascribed  to  heredity  and 
to  over-irritability  of  the  lymphatic  tissue.  It  occurs  principally  in  children 
and  young  persons.    The  association  with  rickets  is  probably  accidental. 

Clinical  Phenomena. —  The  patients  are  fat  and  flabby,  and  have  pallid, 
opaque  skins.  Hypertroplw  of  the  tonsils  and  overgrowth  of  the  pharjmgeal 
adenoid  tissue,  swelling  of  the  thyroid,  overgrovrth  of  the  thymus  (as  indi- 
cated by  dulnessi  over  the  manubrium  stemi,  especially  at  its  left  border), 
enlargement  of  the  superficial  lymph-nodes,  and  especially  signs  of  enlarge- 
ment of  the  mesenteric  glands,  are  present.  Moderate  enlargement  of  the 
spleen  is  suggestive. 

Diagnosis. — When  the  foregoing  signs  are  well  marked  the  diagnosis 
may  be  made  with  some  confidence,  but  a  positive  diagnosis  cannot  often 
be  affirmed.  The  number  of  cases  in  which  the  lesions  of  lymphatism  have 
been  found  after  unlooked-for  death,  under  circumstances  in  which  such 
an  event  has  appeared  unaccountable — as  the  injection  of  diphtheria  anti- 
toxin serum  for  prophylactic  purposes,  cliloroform.  or  ether  anaesthesia  for 
trifling  operations  in  young  children,  during  the  bathing  of  young  children 
wholly  without  apparent  cause,  and  occasionally  during  convalesence  from 
the  acute  febrile  infections — ^have  given  the  condition  a  sinister  significance. 
This  fatal  occurrence  has  been  attributed  to  the  pressure  of  the  hypertrophied 
thymus  upon  the  trachea,  or  to  a  perverted  or  excessive  internal  th^mius 
secretion — lymphotoxtemia. 

The  DIFFERENTIAL  DIAGNOSIS  from  Hodgkin's  disease  rests  upon  the 
more  marked  and  as^inmetrical  enlargement  of  the  supei'ficial  glands,  and 
the  absence  of  hypertrophy  of  the  pharyngeal  lymph  structures  in  the  latter 
affection;  from  glandular  fever,  upon  the  acute  and  self-limited  course  of 
the  latter  disease,  the  presence  of  fever,  and  the  subsidence  of  the  enlarge- 
ment of  the  h^uph-nodes  after  deferv^cscence. 

Prognosis. — The  subjects  of  lymphatism  have  feeble  powers  of  resist- 
ance, and  in  consequence  of  the  hypoplasia  of  the  heart  and  aorta  are 
especially  liable  to  sudden  death. 
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IX.    DISEASES   DUE   TO    DERANGEMENTS    OF    THE 
ENDOCRINE  FUNCTIONS  OF  THE  SEX  GLANDS. 

The  physiological  functions  of  the  sex-glands  are  threefold.  They  not 
only  produce  ova  and  spermatozoa  which  correspond  to  the  external  secre- 
tions of  other  glands  having  tubular  ducts,  but  they  also  elaborate  chemical 
substances  which  are  discharged  into  the  blood-stream  and  exert  a  powerful 
influence  upon  development  and  temperament.  The  groups  which  produce 
the  internal  secretions  of  the  ovaries  are  the  luetin  cells;  those  in  the  tes- 
ticles are  the  interstitial  cells  of  Leydig.  Hyperfunction  may  be  caused  by 
hypertrophy  or  malignant  disease  of  the  organs.  Precocious  puberty  results 
at  a  very  early  age  with  the  physical  signs  and  psychic  manifestations 
peculiar  to  the  sexes  respectively.  This  form  of  hypergenitalism  occurs  as  a 
secondary  manifestation  in  diseases  of  other  endocrine  glands  as  the  epiphysis 
cerebri  and  the  interrenal  system. 

Hypofunction  of  the  sex-glands  is  associated  with  degenerative  changes 
in  these  organs.  Castration  in  early  life  is  followed  in  the  male  by  almost 
complete  failure  of  development  in  the  sexual  characteristics.  Such  indi- 
viduals are  true  eunuchs.  The  eunuchoids  are  persons  who  have  not  been 
castrated  or  spayed,  but  nevertheless  present  undeveloped  sex-organs  and 
bodily  configuration  resembling  that  of  the  true  eunuch.  Not  only  the 
gonads,  but  -also  other  endocrine  glands  are  involved  and  the  condition 
constitutes  one  of  the  forms  of  multiglandular  sjnidrome.  There  are  two 
groups  of  cases,  those  in  whom  the  condition  is  manifest  in  early  life  and 
those  in  whom  the  sex-organs  have  fully  developed  with  normal  functions,  but 
have  also  undergone  atrophic  changes  with  corresponding  somatic  and 
psychic  signs  of  hypogenitalism.  In  such  subjects  of  either  sex  sterility 
and  absence  of  sexual  desire  are  almost  constant  s^miptomatic  phenomena. 

The  menopause,  whether  natural  or  artificial,  is  very  often  associated 
with  nervousness,  pains  in  the  extremities,  subjective  sensations  of  heat  and 
cold,  attacks  of  faintness,  anxiety  and  apprehension,  digestive  derange- 
ments, constipation  and  rapid  increase  of  fat. 

X.  GIGANTISM;  INFANTILISM. 

Gigantism. — The  skeletal  changes  in  acromegaly,  particularly  those 
affecting  the  long  bones,  are  the  essential  feature  of  gigantism.  Most  of 
those  suffering  from  acromegaly  are  taller  than  normal.  Hyperpituitarism 
in  childhood  causes  gigantism,  but  hyperpituitarism  developing  in  adult  life 
does  not  cause  gigantism.  It  is  probable  that  changes  in  the  functions  of 
the  pituitarj^  body  constitute  an  etiological  factor  in  overgrowth,  since  a 
very  large  proportion  of  giants  develop  acromegaly. 

Infantilism. — A  condition  in  which  there  is  an  incomplete  arrest 
of  development  at  an  early  stage  with  retention  of  the  bodily  and  mental 
characteristics  of  infancy  in  early  childhood.  The  developmental  fault  in- 
volves the  genital  organs  and  secondary  sexual  characters,  so  that  puberty 
does  not  occur.  Incomplete  involution  of  the  lymphatic  system,  delayed 
growth  and  ossification,  and  retention  of  the  relative  proportions  of  the 
body  and  extremities  peculiar  to  infancy  are  essential  features  of  the  con- 
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dition.  Tiifartilisni  occurs  in  both  sexes,  hut  is  much  more  common  in 
ft'inalcs.  For  the  nuilc  it  is  somotinies  described  under  the  term  feminism. 
Occasionally  it  is  associated  with  early  tuberculosis,  but  more  fre(|uently  with 
disease  of  the  endocrine  ^dands,  particularly  the  Ihyroid  and  pituitary. 
In  the  latter  infantilism  involvin<i:  the  genitals  and  sexual  characters  occurs 
in  persons  of  great  stature  (infantilism  with  gigantism).  The  same  asso- 
ciation is  seen  in  true  eunuchs  and  certain  eumiehoids. 

XI.  THE  Ml  LTI GLANDULAR  SYNDROMES. 

Interrelationships  of  the  Endocrine  Glands. 

Derangement  of  function  in  respect  of  increased  or  diminished  activity 
in  the  thyroid  and  parathyroids,  adrenals,  thymus,  pancreatic  islets,  pitui- 
tary, testis  and  ovary  is  associated  Avith  reciprocal  functional  and  anatomical 
changes  in  other  and  frequently  all  of  the  correlated  organs.  To  the  resulting 
condition  the  term  "multiglaudular  syndrome"  is  applied.  It  is  not  always 
clear  which  of  the  glandular  organs  is  primarily  at  fault.  There  are  eases^ 
in  which  at  autopsy  sclerotic  and  atrophic  processes  involving  to  the  same 
extent  several  of  the  glands  of  the  internal  secretion  have  been  found.  The 
glands  most  frequently  involved  are  the  thyroid,  the  hypophysis,  the 
adrenals  and  the  testicles  and  ovaries.  Cirrhosis  of  the  liver  and  chronic 
pancreatitis  have  also  in  some  instances  been  present. 

Among  the  more  common  multiglandular  syndromes  described  are 
acromegaly  with  exophthalmic  goitre,  exophthalmic  goitre  with  Addison's 
disease,  and  myxoedema  and  Addison's  disease  with  sex-organ  derangements. 
These  facts  lend  support  to  the  view  that  disease  of  an  endocrine  gland  is 
only  in  rare  instances  limited  to  that  gland,  but  that  it  commonly  represents 
a  dominant  element  in  a  multiglandular  complex.  It  is  also  probable  that 
in  the  interaction  among  these  organs  alike  in  health  and  disease  inhibitory 
as  well  as  accelerating  influences  may  be  exerted. 


XIV. 
THE  DIAGNOSIS  OF  DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

DISEASES  OF  THE  HEART. 
I.  ABNOR^LAL  POSITIONS  OF  THE  HEART. 

Congenital  displacement  is  rare.  It  occurs  in  general  transversus  vis- 
cenim.  The  apex  lies  to  the  right;  the  right  ventricle  toward  the  ante- 
rior che.st  wall ;  the  left  ventricle  behind  it ;  while  the  pulmonary  artery 
lies  at  the  right  border  and  the  aorta  at  the  left  border  of  the  sternum. 
The  condition  is  readily  distinguished  from  displacements  by  the  electro- 
cardiogram, which  is  lead  for  lead  reversed.  Transposition  of  the  heart 
alone — dextrocardia — is  usually  associated  with  complicated  developmental 
anomalies  aifecting  both  the  arteries  and  chambers.    The  heart  is  displaced 
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to  the  left  in  congenital  arrest  of  development  of  the  left  lung.  Children 
with  complete  defect  of  the  anterior  chest  wall  and  abdomen  with  protrusion 
of  the  heart — ectopia  cordis — are  usually  stillborn  or  die  shortly  after  birth. 
When  there  is  merely  a  fissure  of  the  sternum  caused  by  defective  develop- 
ment of  the  manubrium  and  body,  the  heart  remains  in  its  normal  position 
and  may  be  studied  through  the  overlying  soft  tissues. 

Acquired  displacements  are  far  more  common  and  of  greater  diagnostic 
significance.  Sudden  death  which  sometimes  occurs  in  massive  pleural 
effusions  has  been  ascribed  to  abrupt,  angular  bending  or  twisting  of  the 
inferior  vena  cava.  The  upward  displacement  of  the  heart,  which  occurs 
in  the  retraction  of  the  lungs  in  patients  long  bed-ridclen,  or  in  meteorism, 
ascites,  pregnancy,  and  large  abdominal  tumors,  may  lead  to  an  erroneous 
diagnosis  of  dilatation  of  the  heart.  The  high  position  of  the  apex  and  of 
the  inferior  border  of  the  lung  are  significant.  Large  subphrenic  abscesses 
displace  the  heart  toward  the  opposite  side  and  thus  increase  the  resem- 
blance to  empyema,  while  a  massive  spleen,  as  in  leukemia,  displaces  the 
apex  upward  and  outward. 

The  displacements  of  the  heart  toward  the  sound  side  in  pleural 
effusions  and  pneumothorax,  and  toward  the  affected  side  in  the  contraction 
of  the  lung  after  resorption  of  a  large  pleural  exudate,  or  in  fibroid  phthisis, 
are  too  familiar  to  lead  to  diagnostic  errors.  The  fact  that  the  displaced 
heart,  in  consequence  of  adhesions,  occasionally  remains  upon  the  sound 
side  is  less  generally  understood.  In  pulmonary  emphysema  the  dislocation 
of  the  heart  is  downward.  Aneurisms  of  the  ascending  and  transverse 
portions  of  the  arch  of  the  aorta  displace  the  heart  downward  and  toward 
the  left. 

II.  GENERAL  CONSIDERATIONS. 

Much  of  our  present  knowledge  of  diseases  of  the  heart  is  the  outcome 
of  recent  physiological  research  and  the  use  of  instruments  of  precision  and 
graphic  methods.  In  fact,  the  sphygmograph,  the  polygraph,  and  the  electro- 
cardiograph have  not  only  revolutionized  the  older  conceptions  of  the  anatomy 
and  physiology  of  the  heart  but  they  have  also  brought  about  a  new  era  in 
the  consideration  of  cardiac  diseases  from  the  standpoint  of  the  clinic. 
That  these  mechanical  devicesi  have  wholly  superseded  the  older  diagnostic 
methods  can,  however,  no  more  be  admitted  than  that  the  newer  views  have 
rendered  the  older  facts  of  descriptive  anatomy  and  pathology  obsolete. 
The  sphygmograph  as  at  first  used  for  taking  and  recording  independent 
radial  pulse-tracings,  notwithstanding  the  enormous  time  and  energy  ex- 
pended in  attempts  to  establish  its  employment  in  clinical  medicine,  is  no 
longer  used  except  in  polygraphic  instruments  which  record  simultaneously 
the  cardiac  movements,  the  arterial  pulse  and  the  venous  pulse.  Finally, 
the  electrocardiograph  in  bringing  to  light  many  new  facts  in  regard  to  the 
origin  and  conduction  of  cardiac  motor  impulses  has  simplified  the  subject 
of  the  cardiac  arrhythmias  and  greatly  facilitated  their  diagnosis.  Many  of 
the  facts  revealed  by  this  instrument  were  first  brought  to  light  by  the 
polygraph  and  may  stiU  be  obtained  by  its  use,  but  at  a  much  greater  expendi- 
ture of  time  and  effort.    A  distinguished  clinician  has  observed  that  "If  we 


THE  FUNCTIONAL  AFFECTIONS  OI    THE  HEART.         005 

except  the  usefulness  of  venous  pulse-tracin.i,^s  for  the  diaf^nosis  of  tricusi)id 
insuniciciu-y  and  of  pulsus  altcrnans,  ch'ctrocardio^'raphy  has  reh'<;atc*d 
s]>hy.Lroiiio.yraphy  to  a  plaee  of  scaivcly  more  tlum  liistorical  interest."  Hut 
these  instrunuMits,  in  the  words  of  Maekenzie,  "are  not  available  to  the 
general  praetitioiior."  except  at  the  heart  station  of  a  well-equipped  clinical 
laboratory. ' 

III.  THE  FUXCTIOXAL  AFFECTIONS  OF  THE  HEART. 

Delinition. — The  functional  affections  of  the  heart  include  those  sensory 
and  motor  derangements  which  occur  in  the  absence  of  demonstrable  ana- 
loinieal  changes  in  the  organ. 

The  qualifying  adjective  "functional"  is  used  in  its  common  sense,  to 
denote  the  absence  of  anatomical  lesions  demonstrable  during  life  or  after 
death.  It  is  appropriately  employed  in  this  connection  to  designate,  not 
lesions  of  the  heart  itself,  but  rather  disorders  of  its  innei*vation.  Hence 
these  affections  are  also  properly  spoken  of  as  cardiac  neuroses. 

It  is  important  to  observe  that  all  the  morbid  phenomena  noted  in 
functional  disorders  may  attend  the  structural  diseases  of  the  heart. 

The  functional  affections  of  the  heart  are : 

A.  Sensory : 

Subjective  sensations  referred  to  the  precordia. 

(a)  Heart  consciousness. 

(b)  Precordial  distress. 

(c)  Precordial  pain. 

B.  Motor :  Derangements  of  rhythm. 

(a)  Arrhythmia. 

(b)  Kapid  heart — tachycardia. 

(c)  Slow  heart — bradycardia  (brachycardia). 

(d)  ^Momentary  arrest- — syncope. 

C.  ]Motor  and  sensory  combined : 

Palpitation. 

Etiology. —  Predisposing  Influences. — These  comprise,  (a)  a  weak  and 
delicate  or.uauization  associated  with  au  impressionable  nervous  .system; 
(b)  anemic  conditions;  (c)  lithfemia  and  allied  derangements  of  metabolism 
and  excretion;  and  (d)  morbid  conditions  directly  affecting  the  nervous 
system,  as  organic  diseases  of  the  brain  and  cord,  chorea,  epilepsy,  and  the 
acute  and  chronic  infectious. 

Certain  of  these  conditions  are  inherited,  others  acquired.  Thus  the 
descendants  of  nervous  or  insane  parents,  those  begotten  of  elderly  persons, 
those  who  have  in  infancy  been  exposed  to  privation  and  neglect,  or  who 
have  suffered  from  serious  or  protracted  disease,  are  especially  prone  to 
functional  disturbances  of  the  heart.  To  a  less  extent  is  this  true  of  gouty, 
tuberculous,  and  syphilitic  persons. 

Functional  derangements  of  the  heart  are  much  less  frequent  in  child- 
hood than  in  adult  life. 

The  EXCITING  CAUSES  include:  (A)  those  acting  upon  the  nervous  sa'S- 
tem,  (a)  directly,  as  intense  mental  emotion,  fear,  anger,  grief;  (b)  retlexly, 

>  See  articles  on  The  Polygraph  and  The  Electrocardiograph.  Vol.  1. 
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as  gastro-intestinal  irritation,  intestinal  parasites,  or  foreign  bodies  in  the 
intestinal  canal;  or  acute  or  chronic  general  or  focal  infections:  and  (B) 
those  acting,  by  means  of  mechanical  disturbance  of  the  circulation,  upon 
the  heart,  as  violent  exercise  or  exertion. 

In  a  large  proportion  of  the  cases  disorder  of  function  occurs  in  the 
absence  of  demonstrable  cause. 

Symptoms. — In  general  terms  the  symptoms  of  the  functional  disorders 
of  the  heart  consist  in  abnormal  sensations  referred  to  the  precordia  and 
derangement  of  the  motor  functions.  These  sensory  and  motor  derangements 
are  not  always  associated.  ]More  commonly  the  movement  of  the  heart  is 
deranged,  its  action  being  accelerated,  retarded,  or  irregular,  without  abnor- 
mal distress  or  pain  or  a  sense  of  oppression ;  and  in  comparatively  rare  in- 
stances precordial  pain  occurs  in  the  absence  of  motor  disturbance. 

When  the  functional  disorder  is  paroxysmal  or  of  a  high  grade  of 
intensity,  it  is  usually  accompanied  by  increased  frequency  of  respiration, 
and  very  often  by  pallor  of  the  face  and  slight  cyanosis.  Especially  is 
pallor  associated  with  syncope. 

When  the  derangement  is  not  paroxysmal,  but  persistent,  the  rhythm 
of  the  respiration  is  not  usually  disturbed. 

Physical  examination  yields  a  limited  number  of  definite  signs.  The 
frequency  of  the  heart 's  action  and  the  degree  and  character  of  the  arrhyth- 
mia may  be  recognized  upon  palpation.  By  this  method  of  examination  we 
also  detect,  especially  on  palpation,  the  change  in  the  character  of  the  impulse. 
We  observe  also  by  this  means  and  by  inspection  whether  or  not  the  impulse 
is  extended.  We  determine  by  the  position  of  the  apex  beat,  and  may 
confirm  the  observation  by  percussion,  that  the  heart  is  not  enlarged.  Upon 
auscultation  the  first  sound  is  found  to  be  sharp  and  valvular  and  shortened 
in  duration,  while  the  second  sound  remains  distinct  or  is  accentuated.  In 
verv^  rapidly  acting  or  Yery  irregular  hearts  transient  murmurs,  usually 
mitral  systolic,  are  common. 

A.   Sensory. — Subjective  sensations  referred  to  the  precordia. 

(a)  Heart  Consciousness. — Xeurotic  and  neurasthenic  individuals 
frequently  complain  of  disagreeable  sensations  in  the  region  of  the  heart. 
They  feel  the  extra-systole  and  the  compensator^^  pause,  and  use  such  phrases 
as  ''the  heart  stumbled,"  or  "the  heart  turned  over,"  to  express  the  sensa- 
tion. But  in  many  cases  of  arrhythmia  there  are  no  subjective  sensations. 
It  is  a  mistake  to  call  the  attention  of  patients  to  arrhythmia  or  intermissions 
of  which  they  are  unaware,  since  the  consciousness  of  such  irregularities 
is  often  a  cause  of  great  distress.  Sometimes  these  sensations  take  the  form 
of  weight  or  oppression  on  lying  on  the  left  side  and  are  relieved  on  tumiag 
upon  the  back  or  right  side. 

(b)  Distress. — Precordial  distress  is  common  in  neurotic  individuals, 
both  in  functional  and  organic  disease  of  the  heart.  It  is  extreme  in  the 
overacting  heart  of  violent  exertion  and  is  the  essential  element  in  palpita- 
tion. It  is  common  in  intense  emotion.  It  may  be  reflex  in  character  and 
is  frecjuently  due  to  gastro-intestinal  derangements.  It  is  often  transient. 
Cutaneous  hj^Deralgesia  and  tenderness  elicited  by  pressure  or  gentle  squeez- 
ing of  a  fold  of  skin  in  the  precordial  region  are  met  with  in  abnormal  eon- 


ANGINA  PECTORIS.  607 

ditioMs  of  tlio  lioarl  viiryiiiL;  t'loiii  sli^dil  i'linetional  (Irciii^Minciil  to  tx^ave 
disease. 

l)istres.s  is  very  promiiicnt  in  tlie  affection  known  as  "  irritable  heart," 
common  amon<>:  soldiers  and  lirst  destjribed  l)y  Ua  Costa  durin<^  the  Civil 
"War.  Increasetl  pidse  freciiiency,  loss  of  tonicity,  dyspncea  and  exhaiLstioii 
upon  effort  are  associated  symptoms.  The  condition  can  usually  be  traced 
to  some  infection.  In  the  jrreat  majority  of  the  cases  there  are  no  organic 
lesions, 

(c)  Precordial  Pain. — This  neurosis  is  common  in  nervous  individuals. 
It  occurs  in  valvular  disease  of  the  heart,  especially  in  aortic  and  mitral 
stenasis  and  the  later  periods  of  aortic  insutficiency,  and  in  the  fonns  of 
myocarditis  associated  with  sclerosis  of  the  coronary  arteries.  It  is  the 
chief  element  in  angina  pectoris  and  an  important  sjTnptom  in  aneurism 
of  the  aorta. 

It  is  usually  of  moderate  severity  and  is  often  described  as  a  dull 
aching.  It  is,  however,  sometimes  very  severe  and  presents  the  features 
of  a  violent  attack  of  angina  pectoris.  The  precordial  pain  which  is  induced 
by  effort  is  more  commonly  associated  with  actual  disease  of  the  heart, 
while  that  which  comes  on  at  rest  is  usually  due  to  heart  exhaustion  from 
constitutional  causes.    But  there  are  many  exceptions  to  this  general  rule. 

Angina  Pectoris. 

Stenocardia. 

Definition. — Trne  angina  pectoris  is  a  symptom-complex  occurring  in 
individuals  who  suffer  from  sclerotic  changes  involving  the  ascending 
aorta  and  eoronar}^  arteries,  and  characterized  by  recurrent  paroxysms 
of  agonizing  pain  in  the  precordial  region,  extending  to  the  neck  and  arms, 
especially  upon  the  left  side,  and  often  accompanied  by  a  sense  of  impend- 
ing death. 

Etiology. —  Predisposing  Influences. — All  conditions  which  tend  to 
the  production  of  arteriosclerosis  may  be  looked  upon  as  influences  predisr 
posing  to  angina  pectoris.  Age  is  of  great  importance.  The  great  majority 
of  the  cases  first  declare  themselves  after  the  fiftieth  year.  Attacks  occasion- 
ally occur  at  an  earlier  age,  but  they  are  comparativelj^  infrequent,  while 
the  few  eases  which  have  been  recorded  iu  childhood  do  not  militate  against 
the  general  rule.  Sex  exerts  a  remarkable  influence,  not  in  itself,  but  in  the 
bearing  which  it  has  on  the  mode  of  life  of  the  individual.  Heredity  plays 
an  important  part.  It  is  by  no  means  rare  for  angina  pectoris  to  occur  in 
successive  generations.  To  gout,  syphilis,  and  alcohol  are  justly  attributed 
casual  influences  of  weight.  Diabetics  are  prone  to  the  attacks.  It  has 
occurred  after  influenza. 

Exciting  Cause. — Any  exertion,  especially  any  sudden  exertion  which 
calls  upon  the  heart  for  increased  effort,  may  bring  on  the  attack.  The 
effort  is  usually  a  familiar  one,  as  hurry  to  catch  a  car,  ascending  a  flight 
of  stairs,  or  stooping  over  to  lace  the  shoes.  Emotional  excitement  is  a 
common  exciting  cause.  A  fit  of  anger  may  precipitate  a  fatal  attack. 
The  paroxysm  frequently  follows  a  hearty  meal.     I  often  say  to  patients: 


608  MEDICAL  DIAGNOSIS. 

Do  not  hurry,  do  not  worry,  and  do  not  eat  too  much.  Exposure  to  cold 
ia  a  common  cause  of  the  attack.  Several  of  these  causes  are  often  asso- 
ciated, as  hurry  and  exposure  to  cold,  or  some  annoyance  after  a  full  meal. 
The  attack  seldom  comes  on  when  the  patient  is  at  rest  both  physically 
and  mentally.  On  the  other  hand  there  are  eases  in  which  the  attack  occurs 
immediately  upon  waking  from  sleep. 

The  Paroxysm. — The  attack  begins  suddenly,  very  often  without  warn- 
ing, and  in  a  few  moments  attains  its  full  intensity.  There  are  three  essential 
phenomena:  (1)  Pain,  commonly  described  as  agonizing,  referred  to  the 
precordium  and  mostly  to  the  region  beneath  the  manubrium.  This  pain 
radiates  to  the  left  side  of  the  chest,  to  the  neck,  and  to  the  ulnar  distribution 
in  the  left  arm.  In  rare  cases  the  pain  is  first  felt  in  the  wrist  or  arm. 
The  right  side  is  in  some  instances  also  affected.  (2)  The  stenocardia  of 
Heberden.  The  sensation  is  that  of  being  crushed  in  a  vise,  or  as  if  the 
heart  were  being  "grasped  by  a  mailed  hand."  It  is  to  this  sensation  that 
the  fixation  of  the  muscles  of  the  patient  is  probably  due,  for  at  the  height 
of  the  paroxysm  he  is  usually  motionless,  almost  rigid,  while  at  the  begin- 
ning and  end  he  is  agitated,  restless,  and  anxious.  (3)  The  sense  of  im- 
pending death.  The  face  denotes  the  anguish  which  the  patient  feels. 
It  is  pallid,  gray,  and  bathed  in  sweat.  The  pulse  is  often  full  and  slow; 
its  tension  greatly  increased.  It  may,  however,  be  nearly  normal.  The 
heart  sounds  are  commonly  feeble,  but  clear,  and  not  rarely  a  soft  apex 
murmur  may  be  heard.  In  the  majority  of  patients  the  attack  is  accom- 
panied by  a  marked  rise  in  systemic  blood-pressure.  Cases  in  which  such  a 
rise  does  not  occur  are  relatively  serious  in  character.  Vomiting  is  not  un- 
usual, and  death  may  occur  during  the  act.  The  duration  of  the  attack 
does  not  usually  exceed  four  or  five  minutes,  but  recurrences  are  common, 
so  that  the  agony  may  last,  with  remissions  all  too  brief,  for  several  hours. 
This  is,  however,  unusual.  Nocturnal  attacks  are  usually  very  severe  and 
longer  in  duration  than  those  which  occur  by  day.  Instant  death  during 
the  attack  is  not  uncommon.  In  other  cases  the  patient  may  fall  into  a 
syncope  and  not  revive.  The  paroxj^sm  subsides  as  suddenly  as  it  came  on, 
often  with  belching,  the  passing  of  a  large  quantity  of  clear  urine,  exhaus- 
tion, and  asthmatic  symptoms.  There  are  other  cases  in  which  the  patient, 
while  much  distressed  and  exhausted,  is,  in  the  course  of  an  hour  or  two, 
able  to  resume  his  occupation.  The  first  paroxysm  has  in  many  cases 
proved  fatal ;  in  other  cases  the  attacks  occur  at  varying  intervals  for  many 
years.  The  first  attack  may  not  be  followed  by  a  second  for  a  period  of 
months  or  years,  and  there  are  instances  of  a  series  of  violent  attacks 
followed  by  no  recurrence  for  a  long  period. 

Angina  sine  Dolore. — Gairdner  used  this  term  to  designate  ' '  an  ele- 
ment of  subjective  abnormal  sensation  present  in  cardiac  diseases,  which 
when  it  is  not  localized  through  the  coincidence  of  pain  is  a  specially  inde- 
finable and  indescribable  sensation."  There  are  undoubtedly  cases  of 
heart  disease  in  which  paroxysms  of  profound  disturbance  of  the  nervous 
system  referable  to  the  heart  occur  in  the  absence  of  pain,  but  with  an 
agonizing  fear  of  impending  death. 

There  are  many  explanations  concerning  the  attack  of  angina  pectoris, 
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aiiionj;  which  that  of  paroxysmal  isclia-iiiia  or  iiitfrmittL'nt  chiiKiication  is 
the  best  iis  a  working  hypotlu'sis,  but  none  of  which  as  yet  fully  meets  the 
leciuirements  of  tiie  conditions.  Mackenzie  sruggests  that  the  heart  muscle 
induces  piiiii  on  the  principle  of  the  summation  of  stiirndi. 

Diagnosis. — 'I'he  dii'ecl  dia.Lrnosis  rests  upon  the  association  of  paroxysms 
havint?  the  foreproinof  oharacteristics  with  the  evidences  of  general  arterio- 
sclerosis and  chronic  myocarditis'.  Increased  arterial  tension,  a  histoiy 
of  gout,  alcoholism,  or  syphilis,  and  advanced  life  are  of  the  nature  of 
corroborative  evidence. 

FUNCTIONAL  ANGINA  PECTORIS;  PSEUDO-ANGINA  PECTORIS. 

Two  principal  groups  are  described :  the  neurotic  and  the  toxic. 

Neurotic  Angina  Pectoris. — This  form  is  common  in  hysterical  and 
neurasthtmie  women.  It  may  occur  at  any  age.  The  attacks  are  not  pre- 
cipitated by  muscular  etTort  or  cold,  but  by  the  multitudinous  worries  to 
which  such  persons  subject  themselves,  and  not  rarely  by  injudicious  eating. 
They  recur  with  a  periodicity  which  is  remarkable  and  are  more  common 
in  the  night,  a  point  in  which  they  especially  differ  from  angina  associated 
with  coronaiy  or  aortic  sclerosis.  They  are  usuall}'  attended  by  nervous 
symptoms — flatulent  distention  of  the  stomach  and  belching — and  are  often 
prolonged  for  several  hours,  with  continuous  agitation  and  restlessness. 
There  are  forms  in  which  the  paroxysm  is  characterized  by  coldness  and 
numbness  of  the  extremities,  with  agonizing  substernal  pains,  great  restless- 
ness, and  a  tendency  to  syncope — vasomotor  variety. 

Toxic  Angina. — This  form  is  attributed  to  excesses  in  tea,  coffee,  and 
tobacco.  It  includes  "tobacco  heart."  As  a  rule  pain  is  less  marked  than 
sensations  of  anxiety  and  precordial  oppression,  with  derangements  of  the 
cardiac  rhythm.  Attacks  occur  which  are  charactenzed  by  vertigo,  pallor, 
a  small,  tense  pulse,  faintness,  precordial  distress,  perspirations,  and  cold- 
ness of  the  hands  and  feet.  There  are  three  groups  of  cases :  first,  the  irri- 
table heart  of  smokers ;  second,  cases  characterized  by  precordial  pain,  which 
may  be  persistent  and  severe  but  is  not  agonizing ;  and  third,  cases  in  which 
the  symptoms  are  those  of  an  organic  angina  and  there  are  evidences  of 
arteriosclerosis.  In  the  first  two  of  these  groups  recovery  follows  abstinence 
from  the  narcotic,  but  in  the  third  recovery  is  only  partial. 

The  diagnosis  of  functional  angina  pectoris  depends  upon  the  presence 
of  the  neurotic  constitution,  the  absence  of  the  signs  of  arteriosclerosis  or 
chronic  myocarditis,  the  character  of  the  paroxysms,  which,  however  severe 
they  may  be,  have  neither  the  short  duration  nor  the  essential  features  of 
angina  vera.  The  younger  age,  the  sex,  and  the  different  nature  of  the  causes 
by  which  the  paroxysms  are  excited  have  diagnostic  significance.  There 
are  vaiying  grades  of  intensity,  both  in  organic  and  in  functional  angina 
pectoris,  as  shown  in  the  recurring  paroxysms  in  the  same  patient,  and  it 
is  not  the  intensity  but  the  character  of  the  attack  which  is  diagnostic. 

There  are  difficulties  in  the  classification  of  the  cases.  Some  writers 
refer  all  cases  of  paroxysmal  precordial  pain  from  the  mildest  to  the  most 
severe  to  the  single  category  of  angina  pectoris ;  others  describe  the  milder 
attacks  as  angenoid,  indicating  resemblance  rather  than  identity. 

39 
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B.  Motor :  1.  Derangements  of  Rhythm. — The  cardiac  mechanism  is 
now  regarded  as  myogenic  rather  than  neurogenic ;  that  is  inherent  in  the 
heart  muscle  and  not  due  to  the  action  of  the  vagi  and  sympathetic  nerves, 
under  the  influence  of  higher  centres.  Whether  its  contractions  originate 
in  the  muscular  fibres,  or  wholly  or  in  part  in  nerve-cells  imbedded  in  the 
muscles  has  no  special  bearing  upon  the  fact  that  the  heart  muscle  with, 
its  contained  nerve-cells  is  an  anatomically  contracting  organ. 

(a)  Abrhythmia. — Under  normal  conditions'  the  pulse  is  practically 
regular  and  rhythmic,  the  individual  pulse-waves  being  of  like  volume  and 
following  one  another  at  equal  intervals  of  time.  Physiological  derange- 
ments of  rhytlim  are  slight  and  transient  and  occur  under  conditions  which 
are  attended  by  changes  in  the  pulse  frequency.  Marked  disturbances  of 
rhythm — arrhythmia — are  nearly  always  pathological  and  have  their  source 
either  in  functional  derangements  or  demonstrable  lesions  of  the  heart. 

The  general  causes  of  arrhythmia  are  psychic  or  emotional,  organic 
cerebral  diseases,  reflex,  toxic,  or  changes  in  the  heart  itself. 

The  various  forms  of  arrhythmia  have  been  considered  in  the  section  on 
the  Pulse.  (See  Vol.  I,  pp.  468  et  seq.)  It  remains  to  discuss  them  from  the 
standpoint  of  cardiac  diagnosis. 

The  rh^^thm  of  the  heart,  is  controlled  by  impulses  that  arise  in  the 
sino-auricular  node,  which  has  received  the  name  of  pacemaker.  This 
small  mass  of  specialized  tissue  lies  at  the  junction  of  the  superior  vena 
cava  with  the  right  auricle.  The  conduction  system  between  the  auricles 
and  ventricles  comprises  a  node  of  similar  tissue,  the  auriculo-ventricular 
node  of  Tawara,  with  extensions  into  the  auricles  and  ventricles.  The 
extension  into  the  ventricles  is  the  only  functional  connection  between  the 
auricles  and  ventricles  and  is  known  as  the  bundle  of  His.  This  bundle 
divides  into  two  branches,  one  passing  to  the  right  ventricle,  the  other 
piercing  the  intraventricular  septum  to  reach  the  left  ventricle.  The  ramifi- 
cations of  these  main  divisions  are  distributed  to  the  papillary  muscles  and 
the  inner  surfaces  of  the  ventricles,  these  terminations  constituting  the 
fibres  of  Purkinje. 

Motor  impulses  arising  in  the  sino-auricular  node  are  transmitted  by 
this  system  to  all  parts  of  the  heart.  But  any  portion  of  the  heart-musele 
possesses  the  inherent  power  of  originating  contractions.  The  normal 
rhythm  is,  however,  controlled  by  the  pacemaker  by  impulses  which  are 
more  rapid  than  the  rhythm  of  any  other  part  of  the  heart.  The  automatic 
rhythm  of  the  outlying  regions  is  therefore  not  manifest  under  normal 
conditions.  When  in  consequence  of  impairment  of  conduction  the  whole 
heart  does  not  receive  the  impulse  from  the  sino-auricular  node,  independent 
impulses  may  arise  from  the  undischarged  portions.  When  the  automatic 
impulses  from  the  pacemaker  are  slowed  or  the  impulses  in  other  regions  are 
accelerated  a  similar  transference  of  the  function  of  the  pacemaker  occurs. 

(b)  Rapid  Heart — The  Sinus  Tachycardias. — The  rate  of  impulse 
formation  is  subject  to  the  inhibitory  control  of  the  vagus  nerves.  Section 
of  the  vagi  or  the  administration  of  atropine  diminishes  the  inhibition  and 
increases  the  rapidity  of  the  sinus  rhythm.  Influences  that  are  of  clinical 
importance  are  exercise,  due  to  diminution  of  vagus  tone  and  continuing 
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throufjhout  and  after  tlie  excrcisf,  &specially  iiiurkcd  in  feeble  and  anaemic 
persons  and  those  sullV'i'inj;'  from  cii'culatory  insufficieney  ;  low  blood-pres- 
sui»e;  acute  and  chronic  myocardial  disea.se;  fever,  in  which  the  liij,di  fre- 
(liieney  depends  in  part  upon  the  rise  of  body  temperature  and  in  part  upon 
the  action  of  the  fevor-producinp:  toxins;  and  exophthahn'c  goitre.  In  the 
last  the  tachycardia  is  caused  by  some  toxic  princij)le  in  the  internal  secretion 
of  the  thyroid  uland,  which  acts  upon  tlie  myocardium  and  not  only  causes 
rapid  action  but  also  in  severe  cases  produces  insufficiency,  dilatation  and 
cardiac  arrhythmias. 

(c)  Slow  Heart — The  Sinus  Bradycardias. — Va^s  stimulation  is 
followed  by  slowing-  of  the  rate  of  impulse  formation  in  the  sino-auricular* 
node.  The  slowing  of  the  heart  which  occurs  in  acute  asphyxia  and  rapid 
increase  of  intracranial  pressure  is  due  to  stimulation  of  the  respiratory 
centre  in  the  medulla.  That  which  characterizes  the  early  periods  of 
meningitis  may  be  ascribed  to  the  same  cause.  Nasal,  ocular  and  intestinal 
reflexes  may  give  rise  to  vagus  bradycardia.  The  bile  pigments  in  jaundice 
act  in  the  same  way.  Acute  increase  of  blood-pressure  causes  vagus  stimu- 
lation, partly  as  the  result  of  direct  action  upon  the  medullary  centres; 
partly  in  consequence  of  reflex  irritation  from  the  heart  and  great  vessels, 
and  is  attended  by  slowing  of  the  heart.  The  marked  slowing  of  the  heart 
frequently  observed  during  the  convalescence  from  acute  febrile  infections 
and  sometimes  attended  by  a  respiratory  arrhythmia  is  probaMy  due  to 
vagus  irritation. 

(d)  I\IoMENTARY  Arrest  ;  Syncope. — Faintness  is  common  in  nervous 
and  impressionable  persons.  It  may  result  from  sudden  shock  or  intense 
excitement.  Blood  loss  (even  when  slight),  profuse  diarrhoea,  extreme 
fatigue,  and  severe  pain  may  cause  faintness  or  actual  syncope.  Emotional 
children  may  faint  at  the  sight  of  blood.  A  boy  of  seven  fainted  at  the 
sight  of  the  denuded  spot  upon  his  arm  caused  in  vaccination.  A  healthy 
girl  of  eight,  of  shy  and  timid  disposition,  fainted  at  the  dinner  table  upon, 
being  suddenly  addressed  by  a  person  whom  she  did  not  know.  Fainting 
of  this  kind  is  due  to  vagal  stimulation. 

Syncope  as  a  result  of  cerebral  anasmia  occurs  in  heart  block — Stokes- 
Adams  syndrome — in  which  arrest  of  ventricular  systole  is  attended  with  loss 
of  consciousness  and  convulsions  and  in  auricular  flutter  in  those  cases  in 
which  the  ventricular  systole  suddenly  corresponds  to  the  auricular  rate 
and  the  output  of  blood  is  greatly  reduced.  In  syncope  the  pulse  is  of 
very  low  tension. 

C.  Motor  and  Sensory  Combined. — Palpitation. — The  most  extreme 
motor  disturbance  of  the  cardiac  rhythm  may  occur  in  the  absence  of  con- 
sciousness of  any  cardiac  irregularity,  and  distressing  precordial  sensations 
may,  on  the  other  hand,  be  experienced  while  the  heart's  action  is  regular 
and  orderly.  In  palpitation  there  is  irregular  or  forcible  action,  perceptible 
and  usually  distressing  to  the  individual.  This  combination  of  motor  and 
sensorj-  derangements  constitutes  palpitation.  It  is  of  frequent  occurrence 
in  neurotic  individuals,  and  is  common  at  puberty,  the  grand  climacteric, 
and  during  menstruation.  It  is  frequently  encountered  in  hysteria  and 
in  neurasthenia,  and  constitutes  an  important  element  in  the  symptom- 
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complex  known  as  cardiac  neurasthenia.  It  may  occur  in  normal  individuals 
in  consequence  of  violent  emotion.  It  is  a  symptom  of  irritable  heart 
whether  due  to  overexercise,  excess  in  venery,  or  overindulgence  in  tea, 
coffee,  tobacco,  or  alcohol ;  and  finally,  it  is  a  common  factor  of  cardiac  insuffi- 
ciency from  any  cause.  As  a  rule,  palpitation  is  more  violent  and  dis- 
tressing in  irritable  heart  than  in  valvular  or  myocardial  disease.  The 
symptoms  vary  from  a  mere  fluttering  of  the  heart  to  a  violent  pulsation  with 
great  distress  and  anxiety.  In  the  latter  ease  the  heart's  action  may  be 
slow  or  rapid;  regular  or  irregular.  The  sounds  may  be  clear  and  ringing, 
the  second  accentuated,  and  murmurs  wholly  absent.  In  some  eases  there 
are  basic  or  apex  murmurs,  which  disappear  when  the  attack  is  over.  The 
attacks  are  of  variable  duration,  but  do  not  often  exceed  an  hour  or  two. 

Special  Forms  of  Arrhythmia. — Sinus  ArrhythmIx\. — In  infants  occa- 
sionally, but  much  more  commonly  in  children  between  the  ages  of  five  and 
ten,  and  about  puberty,  the  heart  is  found  to  vary  in  rate  with  the  respiratory 
movements,  being  somewhat  more  frequent  during  inspiration  than  during 
expiration.  This  irregularity  may  be  recognized  by  auscultation  with  the 
individual  in  the  recumbent  posture  and  becomes  more  marked  upon  slow 
and  deep  breathing.  It  has  for  this  reason  received  the  designation  of 
respiratory  irregularity;  and  since  graphic  methods  show  it  to  arise  in  or 
near  the  sino-auricular  node  and  to  be  due  to  a  transient  slowing  of  the 
whole  heart  it  is  known  as  sinus  arrhythmia.  The  cause  of  this  form  of 
derangement  of  rhythm  is  stimulation  of  the  vagus  by  the  act  of  respiration. 
It  occurs  in  nervous  adults,  especially  during  the  convalescence  from  the 
acute  infectious  diseases  and  has  been  observed  in  connection  with  post- 
febrile bradycardia.  It  tends  to  disappear  in  early  adult  life  and  has  been 
called  by  Mackenzie  the  "youthful  type  of  irregularity."  The  acceleration 
of  the  action  of  the  heart  by  exercise,  fever,  or  the  injection  of  drugs  which 
paralyze  the  vagus,  as  atropine,  causes  this  type  of  arrhythmia  to  temporarily 
disappear.  Mackenzie  regards  it  as  physiological  and  not  as  evidence  of 
impairment  of  the  heart.  Its  greatest  importance  from  the  clinical  viewpoint 
arises  from  the  fact  that  it  is  sometimes  mistaken  for  a  sign  of  heart  disease. 
There  are  no  subjective  sensations  attendant  upon  this  form  of  irregularity 
of  the  heart. 

Dropped  Beats. — This  is  a  form  of  sinus  arrhythmia  characterized  by  a 
complete  failure  of  the  whole  heart  to  contract  during  the  time  of  one  or 
more  revolutions.  It  has  been  ascribed  to  actual  tissue  changes  in  the  sinus 
region,  but  its  occasional  occurrence  at  irregular  or  long  intervals  makes 
the  view  that  it  arises  from  vagus  inhibition  more  probable. 

Abnormal  Impulses;  Ectopic  Beats. — Extrasystoles  ;  Premature  Con- 
tractions.— The  normal  rhythmic  impulses  arising  in  the  sino-auricular 
node  pass  consecutively  in  regular  order  through  the  muscles  of  the  auricles 
and  ventricles.  If  for  any  reason  an  automatic  impulse  arises  at  a  point 
in  advance  of  the  regular  rhythmic  stimulus  from  the  pacemaker  the  special 
form  of  arrhythmia  which  occurs  is  known  as  an  extrasystole  or  premature 
beat.  These  new  and  independent  impulses  may  arise  in  any  region  of  the 
heart  muscle  and  are  known  according  to  their  point  of  origin  as  auricular, 
ventricular  or  nodal  extrasystoles. 
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Fia.  346. — Stokes-Adams  syndrome.     Tracing  of  the  jugular,  carotid  and  apex  beat,    a,  auricular  con- 
traction; s,  ventricular  contraction. — Jefferson  Hospital. 
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Auricular  Extrasystolks. — 'I'he  abnormal  impnl.se  may  oriprinate  in 
any  portion  of  the  aurit-le.  It  is  transmitted  to  the  ventriclL'S,  whidi  take 
part  in  the  premature  contraction.  The  pause  after  the  extra  contraction 
is  only  sliirhtly  louu'cr  than  the  normal  intt-rval  between  beats. 

Vkntkicii.ak  Extuasvstoles. — The  i)remalure  impulse  arises  from  some 
part  of  the  ventrieles.  As  a  rule  the  rhythm  of  the  auricles  is  not  di.s- 
ordered.  The  time  between  the  ventricular  systole  precedinjj^  the  extra- 
systole  and  that  whieh  follows  it  equals  twice  the  interval  between  normal 
beats.  There  is  therefore  a  full  compensatory  pause  after  the  extrasystole. 
This  is  not  the  case  iu  auricular  extrasystoles. 

Interpolated  Extrasystoles. — When  the  extrasystole  occurs  early  and 
the  auricular  rate  is  slow  the  next  resrular  auricular  .stimulus  may  reach  the 
ventriele  after  the  extrasystolic  refracting  period.  The  ventricular  response 
then  occupies  its  normal  position  and  the  ventricular  extrasystole  is  an  extra 
contraction  between  two  ventricular  systoles  separated  by  a  normal  interval 
and  is  designated  as  interpolated  extrasystole. 

XoDAL  AXD  Retrograde  Extrasystoles. — Nodal  extrasystoles  originate 
in  the  node  of  Tawara  or  elsewhere  in  the  conduction  system  between  the 
auricles  and  ventricles,  the  stimulus  being  transmitted  in  a  retrograde  direc- 
tion to  the  auricles  and  in  the  normal  direction  to  the  ventricles  with  simul- 
taneous contraction  of  both.  TMien  a  series  of  ventricular  extrasystoles  occur 
in  rapid  succession  the  auricles  may  respond  to  motor  impulses  of  ventricular 
origin. 

In  all  form  of  extrasystole,  whatever  the  point  of  origin,  remarkable 
irregularity  of  recurrence  may  be  noted.  In  the  same  individual  they  may 
at  times  appear  only  occasionally  and  at  long  intervals,  while  at  other 
periods  they  may  be  frequent  and  more  or  less  continuous,  and  these  changes 
usually  take  place  in  the  absence  of  obvious  cause.  They  are  sometimes  scat- 
tered in  a  disorderly  manner  among  the  heart-beats  but  often  appear  at 
regular  intervals  of  several  or  many  beats.  Again  an  extrasystole  may 
follow  for  a  time  each  regular  systole,  bringing  about  the  modification  of 
rhythm  known  as  pulsus  higeminus  or  coupled  heats,  or  they  may  succeed 
two  normal  contractions — pulsus  trigeminus.  These  derangements  of 
rh}i:hm  may,  however,  be  encountered  in  heart  block. 

Extrasystoles  are  not  common  before  puberty  but  are  often  observed 
in  early  middle  life  and  become  progressively  more  common  as  age  advances. 
In  a  large  proportion  of  the  cases  they  are  unattended  by  sub.jective  secre- 
tions but  ver\^  frequently  the  patient  is  conscious  of  the  derangement  of 
rln-thm,  and  the  pause  and  the  stronger  beat  that  follows  it  may  cause 
much  distress  and  anxiety,  particularly  at  night.  Their  pathogenesis  is  not 
well  understood.  They  frequently  occur  as  a  manifestation  of  irritability 
of  the  heart  muscle  in  general  nervous  conditions,  in  mental  overstrain  and 
woiTy,  under  the  influence  of  overindulgence  at  table  or  after  excesses  in 
alcohol,  coffee  or  tobacco,  in  full  doses  of  drugs  of  the  digitalis  groiip, 
after  sexual  excesses,  in  preg-nancy  and  at  the  menopause.  Under  these  con- 
ditions and  very  often  in  their  absence  extrasj'stolic  arrhythmia  may  mani- 
fest itself  during  long  periods  of  time  without  any  other  evidences  whatever 
of  cardiac  trouble.    Such  irregularity,  however,  is  a  common  element  in  the 
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sjonptom-complex  of  serious  and  progressive  disease  of  the  heart.  These 
facts  warrant  the  view  that  of  themselves  extrasystoles  are  of  uo  great 
prognostic  significance. 

This  disturbance  of  rhythm  may  be  recognized  by  palpation  of  the 
radial  pulse  or  apex  beat ;  better  by  auscultation  or  the  polygraph,  but  the 
differentiation  of  its  various  types  can  only  be  made  by  electrocardiography 
(q.v.). 

Paroxysmal  Tachycardia. — Single  abnormal  impulses  manifest  them- 
selves as  extrasystoles  and  arise  as  the  case  may  be  from  the  musculature 
of  the  auricles,  ventricles  or  in  the  auriculo-ventricular  conduction  system. 
In  the  same  manner  multiple  impulses  may  arise  and  follow  each  other  in  pro- 
longed series  lasting  from  a  few  minutes  to  hours  or  days.  These  ectopic 
rhythms  are  marked  by  an  extreme  rapidity,  but  their  relationship  to  extra- 
systitus  is  shown  by  the  fact  that  the  latter  forms  of  arrhythmia  not  rarely 
persist  after  the  subsidence  of  and  between  the  paroxysms  of  tachycardia. 

Paroxysmal  tachycardia  is  characterized  by  the  great  rapidity  of  the 
cardiac  rhythm  and  the  abruptness  of  the  onset  and  termination  of  the 
attack.  This  peculiarity  distinguishes  this  form  of  rapid  heart  from  that 
of  auricular  flutter  and  fibrillation  and  that  of  Graves's  disease.  The  rapid 
impulses  usually  arise  from  some  point  in  the  auricles.  The  rate  varies  from 
120  to  200  in  the  minute  and  is  generally  between  140  and  180.  It  does  not 
undergo  changes  corresponding  to  the  erect  and  recumbent  posture.  The 
rate  should  be  taken  at  the  apex  rather  than  at  the  radial.  Very  rarely 
brief  paroxysms  of  tachycardia  arise  in  the  ventricles.  The  symptoms  are 
due  to  the  rapid  rate  of  the  heart.  They  consist  of  subjective  sensations  of 
cardiac  distress  and  palpitation  with  nervousness  and  apprehension,  and  the 
sudden  subsidence  of  the  attack  is  attended  with  a  sigh  of  relief.  Prolonged 
paroxysms  cause  cardiac  insufficiency  with  dilatation  and  stasis  symptoms, 
breathlessness,  oliga?mia  and  oedema.  The  pathogenesis  is  practically  the 
same  as  that  of  extrasystoles.  The  paroxysms  occur  in  neurotic  individuals 
and  those  suffering  from  sclerosis  of  the  coronary  arteries  and  other  forms 
of  myocardial  disease.  The  exciting  cause  of  the  paroxysm  is  verj^  often  a 
violent  emotion  or  sudden  physical  stress  or  unusual  or  prolonged  mental 
or  bodily  effort.  In  many  cases  its  termination  follows  pressure  upon  the 
vagus  nerves  in  the  neck,  a  series  of  deep  respirations,  eructations  of  gas  or 
the  act  of  vomiting.  The  prognosis  is  more  favorable  in  early  middle  life 
than  in  the  old.  Frequent  recurrences  of  the  attacks  with  dilatation  and 
the  symptoms  of  cardiac  insufficiency  are  of  ominous  import.  Paroxysmal 
tachycardia  may  be  recognized  by  the  sudden  occurrence  of  a  very  rapid 
pulse-rate  which  continues  for  a  time  and  ceases  as  abruptly  as  it  began, 
a  history  of  previous  attacks  of  a  like  character  and  the  occurrence  of  extra- 
systoles after  the  heart  recovers  its  normal  rhythm  and  at  times  in  the  inter- 
vals between  the  paroxysms.  The  discrimination  of  the  type  as  to  its 
seat  of  origin — which  is  most  commonly  auricular — or  ventricular  or  nodal, 
can  only  be  made  by  electrocardiography. 

Auricular  Fibrillatiox  ;  Absolute  Arrhythmia  ;  Perpetual  Ar- 
rhythmia.— This  disorder  of  rhythm  is  characterized  by  absence  of  the 
normal  contraction  of  the  auricles  as  a  whole  and  persistent  disorderly 
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contraction  of  tlu-  vimiIimcIcs.  Iva|)icl,  iriviiulai',  iiicoiinlinult'd  contractioiis 
of  the  auricular  iiiuscle-bundlt's  arise  at  various  point.s  and  durinj^  the 
entire  cardiac  cycle.  As  a  result  of  variations  in  tht;  force  of  the  impulse 
transmitted  from  the  auricles  and  the  length  of  the  refractory  periods 
there  is  no  controlling  rhythm  ns  in  irrej^ularities  of  the  extrasystolic  type. 
The  conduction  of  the  irre^ailar  im])ulsfs  from  the  auricles  to  the  ventricles 
varies  with  the  capacity  of  the  auriculo-ventricular  conduction  system. 
With  normal  transmission  the  ventricular  rate  may  be  100  or  more  per 
minute;  when  transmission  is  retarded  by  vaj^us  inhibition  or  the  action 
of  digitalis  the  ventricular  rate  is  slower,  but  the  irregularity  persists.  This 
form  of  arrhythmia  may  occur  at  any  period  of  life  and  is  more  common 
in  males  than  in  females.  It  is  always  associated  with  myocardial  disease; 
very  often  with  valvular  lesions  and  is  especially  common  in  disetuse  of  the 
mitral  valve  system.  It  frequently  follows  the  infectious  diseases,  particu- 
larly influenza,  enteric  fever  and  those  due  to  streptococci.  ]\Iore  than  33  per 
cent,  of  the  cases  give  a  history  of  acute  rheumatic  fever.  The  venous  pulse 
gives  no  evidence  of  auricular  systole.  The  librillation  is  fine,  so  that  as  a 
contracting  organ  the  auricles  are  paralyzed  and  the  concomitant  symptoms 
are  those  of  circulatory  insutficiency.  It  is  in  accordance  with  these  facta 
that  in  cases  of  mitral  stenosis  uport  the  occurrence  of  auricular  fibrillation 
the  presystolic  murmur  disappears,  though  a  diastolic  murmur,  if  previously 
present,  continues  to  be  heard.  Subjective  sensations  of  irregular  action  of 
the  heart  and  precordial  distress  are  common,  especially  upon  exertion. 
]\Iany  of  the  ventricular  beats  do  not  come  through  to  the  wrist,  especially 
when  the  rhythm  is  rapid.  The  ventricular  rate  should  therefore  be  taken 
at  the  apex  by  palpation  or  auscultation,  since  there  is  a  close  correspondence 
between  the  actual  frequency  of  the  ventricular  rhj'thm  and  the  degree  of 
circulatory  failure.  The  clinical  picture  is  characteristic  and  the  diagnosis 
may  be  made  at  the  bedside.  The  electrocardiogram  is  characteristic  and  of 
importance  in  the  study  of  otherwise  unattainable  details. 

Auricular  Flutter. — The  auricular  rate  is  more  rapid  than  in  paroxys- 
mal tachycardia,  being  from  200  to  350  per  minute.  The  auricular  contrac- 
tions are  regular  and  coordinated,  causing  distinct  waves  in  the  jugulars 
and  upon  the  electrocardiogram.  The  latter  shows  that  the  pacemaker 
has  been  transposed  from  the  sino-auricular  node  to  a  single  distant  point 
in  the  auricular  tissue.  The  extremely  rapid  auricular  rate  causes  a  2:1 
heart  block  with  a  ventricular  rate  of  exactly  one-half — 100  to  170 — usually 
perfectly  regular.  Occasionally  the  type  undergoes  changes  to  a  3 :  1  or  -1: 1 
block  with  corresponding  alterations  in  ventricular  rate  and  sometimes  the 
degree  of  block  undergoes  rapid  changes  with  ventricular  irregularity 
though  the  auricles  continue  to  contract  regularly.  Flutter  is  more  com- 
mon in  elderly  persons  and  in  males.  The  symptoms  consist  of  sensations  of 
exhaustion  upon  slight  exertion.  It  is  of  diagnostic  importance  that  the 
ventricular  rate  is  not  influenced  by  rest,  moderate  exercise  or  change  of 
posture.  The  prognasis  is  uncertain.  Transient  attacks,  resembling  paroxys- 
mal tachycardia  occur,  but  with  recurrence  these  tend  to  become  permanent. 
It  sometimes  happens  that  the  heart  block  ceases  and  the  ventricular  rat« 
abruptly  becomes  equal  to  that  of  the  auricles,  a  change  attended  with  loss 
of  consciousness  and  the  danger  of  sudden  death.    The  diagnosis  may  some- 
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times  be  made  clinically,  but  it  is  as  a  rule  only  possible  by  electrocardiog- 
raphy. Full  doses  of  digitalis  or  strophanthi  may  convert  auricular  flutter 
into  auriculo  fibrillation,  whicli  may  subsequently  disappear  -wdtli  the  recur- 
rence of  the  normal  rhythm. 

Heart  Block. —  This  term  is  used  to  designate  disturbances  in  the  con- 
duction of  motor  impulses  between  the  different  chambers  of  the  heart. 
Functional  derangements'  or  actual  lesions  of  the  aurieulo-ventricular  bundle 
of  His  may  delay  or  prevent  their  normal  transmission  in  the  cardiac  cycle. 
The  degree  of  interference  "\vith  the  conduction  of  the  impulses  varies  with 
the  rapidity  with  which  they  are  presented  to  the  conducting  tissue  or  the 
extent  of  its  impairment  by  organic  disease.  Three  grades  are  recognized : 
(1)  delayed  conduction;  (2)  partial  heart  block,  and  (3)  complete  heart 
block. 

(1)  Delayed  conduction  may  be  temporary  as  in  severe  infective  dis- 
eases, as  pneumonia  or  septic  conditions,  or  it  ma}^  mark  an  early  stage  of 
a  progTessive  lesion  due  to  rhumatism  or  syphilis.  Clinically  a  provisional 
diagnosis  may  be  made  when  there  is  a  "reduplication  of  the  first  sound"  or 
a  "double  second  sound,"  these  signs  arising  in  consequence  of  the  prolonga- 
tion of  the  interval  between  the  auricular  systole  and  the  ventricular  systole. 
A  positive  diagnosis  cannot  be  made  in  the  absence  of  polygraphie  or  electro- 
cardiographic aid. 

(2)  Partial  Heart  Block. — According  to  the  degree  of  interference 
with  conductivity  certain  auricular  contractions  are  not  passed  on  to  the 
ventricles.  This  may  happen  occasionally  or  only  every  second,  third  or 
fourth  impulse  may  be  able  to  pass,  and  a  definite  ratio  between  the  auricular 
and  ventricular  rhythm  then  arises  with  the  production  of  a  2 :  1,  3 : 1  or 
4 : 1  block  as  the  case  may  be.  Vagus  stimulation,  and  large  doses  of  digitalis 
and  allied  drugs,  may  cause*  partial  block.  Among  the  functional  causes  of 
this  form  of  heart,  block  must  be  included  the  exhaustion  of  conductivity 
in  the  His  bundle  by  the  excessive  number  of  stimuli  arising  in  auricular 
fibrillation  and  auricular  flutter. 

(3)  Complete  Heart  Block. — Functional  connection  between  the 
auricles  and  ventricles  is  wholly  interrupted  and  the  dissociation  is  com- 
plete. The  ventricles  develop  an  automatic  rhythm  which  is  perfectly 
regnlar  and  slow — 30  to  40  beats  per  minute.  This  idioventricular  rhythm 
may  originate  at  a  point  in  the  His  bundle  above  its  division  and  reach  both 
ventricles  by  way  of  the  normal  paths ;  or  there  may  be  a  lesion  involving 
the  branch  of  the  conduction  system  to  the  right  or  the  left  side  permitting 
the  stimulus  to  pass  to  the  opposite  ventricle  only  and  reach  the  ventricle 
corresponding  to  the  side  of  the  block  by  way  of  the  ventricular  muscle — 
intraventricular  block. 

The  Stokes-Adams  Syndrome. — In  complete  heart  block  the  new 
rhythm  of  the  ventricles  is  always  slower  than  the  normal  rate.  Nevertheless, 
there  are  a  sufficient  number  of  regular  systoles  to  maintain  the  circulation. 
If,  however,  the  pulse  frequency  falls  to  a  very  low  level,  cerebral  anemia 
results  with  unconsciousness  and  convulsions.  To  this  symptom-complex 
the  term  Stokes- Adamsi  syndrome  is  applied.  Many  patients,  however,  who 
have  complete  heart  block  never  have  convulsions.  At  the  time  of  the  attack 
the  pulse-rate  is  commonly  about  30.     It  may,  however,  fall  to  8  or  15. 
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Such  a  proloiifxation  of  the  iiil(;ivul  bttwecn  ventricular  systoles  is  attended 
with  liTeat  clan«:er  to  life.  The  loss  of  eoiiseiousness  lasts  a  few  s«'conds,  rarely 
more  than  ten.  The  attacks  oeeiir  singly  or  in  j^roups;  sometiiucs  ;{()  or 
more  occur  in  the  course  of  twenty-four  hours.  The  causes  of  heart  block 
are  in  preneral  (a)  nervous  or  toxic  and  (b)  organic.  The  latter  may 
give  rise  to  every  degree  of  block  from  delayed  conduction  to  complete 
dissociation.  The  eoiiimoiier  lesions  involving  the  conduction  system  of  Ilia 
are  fibroid  changes,  loeal  m^'ocarditis,  abscess,  gumma  or  new  growth.  Kobin- 
son  found  in  the  Museum  of  the  Pennsylvania  Hospital  a  heart  in  which 
a  gimima  is  situated  upon  the  septum  in  such  a  position  as  to  involve  this 
muscular  bundle,  and  upon  looking  up  the  clinical  records  discovered,  after 
the  lapse  of  twenty-five  years,  that  bradycardia  had  been  a  prominent  symp- 
tom in  the  case.  There  is  a  group  of  cases  in  which  no  lesions  are  found  after 
death.  The  cases  due  to  syphilis  have  occurred  in  early  adult  life ;  those  due 
to  sclerotic  processes  at  a  later  period.  One  of  my  cases,  a  woman,  was 
fifty-two ;  another  a  man  of  seventy. 

Heart  block  is  to  be  distinguished  from  the  physiological  bradycardia 
occasionally  seen  in  pregnancy,  from  that  of  old  age,  and  that  which  occurs 
in  the  inanition  of  hunger.  It  must  also  be  differentiated  from  the  patho- 
logical slow  pulse  of  convalescence  from  acute  disease,  of  certain  gastric 
affections,  especially  ulcer  and  carcinoma,  of  jaundice,  of  fatty  heart,  and 
of  uraemia.  Abnonnal  slo^^Tless  of  the  pulse  is  prasent  also  in  some  cases  of 
anu-'mia  and  chlorosis,  and  in  diseases  of  the  nervous  system,  as  brain  tumor, 
affections  of  the  cervical  cord,  and  apoplexy.  Certain  poisons,  as  opium, 
alcohol,  lead,  and  digitalis,  cause  bradycardia.  The  differential  diagnosis 
between  heart  block  and  any  of  these  conditions  rests;  upon  the  essential  differ- 
ence between  the  frequency  of  the  auricular  contractions  as*  manifest  in  the 
jugular  pulsation  and  those  of  the  ventricles  as  felt  in  the  radials  and  at  the 
apex  and  the  exclusion  of  other  causes.  In  many  cases  of  cardiac  insuffi- 
ciency a  considerable  proportion  of  the  ventricular  systoles  fail  to  transmit 
a  pulse-wave  to  the  wrist.  The  apex  beats  must  be  counted  in  all  cases  of 
slow  pulse. 

A  provi.sional  diagnosis  of  heart  block  may  be  made  when  there  are 
dropped  beats  or  when  there  is  a  continuous  marked  bradycardia,  especially 
when  associated  with  a  history  of  attacks  of  unconsciousness  (Stokes-Adams 
syndrome)  :  but  the  polygraph  or  electrocardiograph  are  necessarj^  to  the 
making  of  a  positive  diagnosis  and  its  type. 

lY.  THE  ORGANIC  DISEASES  OF  THE  HEART. 

Under  this  heading  are  considered  diseases  of  the  myocardium,  the 
pericardium  and  the  endocardium,  chronic  valvular  diseases  and  congenital 
defects  of  the  heart. 

I.  DISEASES  OF  THE   MYOCARDIUM. 

i.  Acute  Myocarditis. 

Definition. — Acute  inflammation  of  the  wall  of  the  heart.  Pathologi- 
cally parenchymatous  and  interstitial  forms  are  recognized.  There  is 
cell  infiltration  of  the  interstitial  tissue,  associated  with  granular,  fatty, 
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and  hyaline  degeneration  of  the  muscle  fibres,  and  loss  of  their  contractile 
elements.  There  are  three  varieties:  1.  Primary  Acute  Myocarditis. — 
In  the  absence  of  any  recognized  cause,  or  after  a  wetting,  the  symptoms 
of  an  acute  interstitial  inflammation  of  the  myocardium  develop  with 
irregular  fever  and  great  weakness,  and  after  a  course  of  several  days 
or  a  week  or  two  terminate  in  death.  Primary  acute  myocarditis  is 
an  exceedingly  rare  affection,  the  occurrence  of  which  as  a  separate 
•disease  has  been  questioned.  2.  Secondary  Acute  Myocarditis. — 
This  variety  occurs  in  the  course  of  or  during  the  convalescence  from 
many  of  the  specific  infectious  diseases.  3.  Acute  Septic  Myocarditis. 
— In  a  majority  of  the  cases  infection  of  the  myocardium  takes  place 
by  way  of  the  coronary  arteries.  There  are  commonly  multiple  miliary 
abscesses.  In  other  instances  abscess  formation  follows  the  direct  inva- 
sion of  the  heart  muscles  from  the  valvular  or  mural  lesions  of  a  septic 
endocarditis. 

Etiology. — Predisposing  Influences. — These  are  wholly  unknown. 
No  plausible  explanation  of  the  fact  that  the  myocardium  suffers  in  some 
cases  of  infectious  disease  and  sepsis,  and  escapes  in  others,  has  j^et  been 
adduced.  There  is  nothing  in  age,  sex,  or  previous  health  to  account  for 
this  difference.  Acute  secondary  myocarditis  occurs  in  diphtheria,  enteric 
and  typhus  fevers,  scarlet  fever,  rheumatic  fever,  variola,  and  gonorrhoeal 
infection.  It  is  especially  frequent  in  association  with  diphtheria.  The 
septic  form  is  less  common. 

Exciting  Cause. — The  primary  form  has  followed  cold  and  exposure 
and  traumatism  to  the  left  chest.  The  local  action  of  specific  toxins,  the 
arrest  of  minute  infected  emboli  in  the  branches  of  the  coronary  arteries, 
and  direct  bacterial  invasion  from  the  endocardium  are  the  immediate 
causes  of  the  myocardial  inflammation. 

Symptoms. — The  clinical  manifestations  are  usually  obscured  by  those 
of  the  primary  affection.  Profound  cardiac  asthenia  manifests  itself  by 
feeble  heart  sounds,  a  scarcely  perceptible  radial  pulse,  arrhythmia,  and 
acute  dilatation.  Sudden  increase  of  pallor,  apathy,  somnolence,  and  pre- 
cordial distress  occur.  Vomiting  is  common  and  sometimes  urgent.  In 
some  cases  there  is  restlessness  and  agitation;  in  others  subjective  sensa- 
tions are  absent  and  the  gravity  of  the  complication  reveals  itself  only  by 
the  objective  manifestations. 

Diagnosis. — Direct. — The  diagnosis  must,  in  a  majority  of  the  cases, 
be  a  provisional  one.  Only  in  the  light  of  later  events,  often  at  a  remote 
period  in  cases  that  have  recovered,  can  the  cause  of  the  grave  cardiac 
symptoms  during  the  acute  attack  be  recognized.  The  symptoms  of  chronic 
myocardial  changes  in  an  individual  who  has  passed  through  a  grave  attack 
of  one  of  the  febrile  infections  are  significant. 

Differential. — The  intensity  of  the  process  varies.  The  average 
cases  are  to  be  differentiated  from  the  acute  cardiac  asthenia  of  influenza 
by  the  rapidity  with  which  the  latter  develops  and  the  pecuHar  psychic 
manifestations  with  which  it  is  so  frequently  associated;  from  acute  cardiac 
exhaustion  from  overwork  or  athletic  excesses  by  the  history  of  the  case  ; 
and  from  all  of  these  by  their  occurrence  in  the  absence  of  especial  exposure 
to  wet  and  cold,  or  of  an  acute  infection,  or  of  sepsis. 
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Prognosis. — The  outlook  depends  largely  upon  that  of  the  primary 
di-sease,  to  which  the  complication  adds  additional  gravity.  In  diphtheria 
it  is  extrcMuoly  grave;  in  gonorrlural  infection  scarcely  less  so.  In  rheu- 
matic fever  it  is  more  favorable,  and  in  that  form  which  occurs  in  the  con- 
valescence from  enteric  fever  and  scarlatina  recovery  is  the  rule.  The 
prognosis  in  the  septic  cases  is  unfavorable.  The  danger  of  sudden  death, 
even  in  cnsps  in  which  the  symptoms  are  of  moderate  grade,  is  always  to 
1h;  considered.  It  is  probable  that  the  sudden  tleath  which  occasionally 
occurs  in  the  late  convalescence  of  croupous  pneumonia  is  due  to  acute 
myocarditis. 

ii.  Chronic  Myocarditis. 

Chronic  Insufficiency  of  the  Heart  Muscle;    Myodegeneratio  Cordis. 

Definition. — Chronic  inflammation  of  the  heart  muscle,  characterized 
anatomically  by  round-celled  infiltration  of  the  interstitial  connective 
tissue,  followed  by  fibrosis  and  parenchymatous  degeneration  of  the  mus- 
cular fibres,  and  clinically  by  impairment  of  the  function  of  the  heart. 

Etiology. — Predisposing  Influences. — Chronic  myocarditis  in  its 
simplest  form  is  a  late  manifestation  of  acute  myocarditis  in  cases  that 
survive.  From  this  point  of  view  the  acute  infections  constitute  pre- 
disposii.g  influences  of  great  importance.  It  is  especially  common  after 
rheumatic  fever,  occurring  occasionally  in  cases  without  valvular  disease, 
and  being,  to  some  extent  at  least,  a  constant  accompaniment  of  chronic 
valvular  disease.  It  often  has  its  beginning  in  extensive  pericardial  ad- 
hesions. It  may  follow  diphtheria,  enteric  fever,  variola,  scarlet  fever, 
gonorrhcea,  and  the  septic  cases  in  which  recovery  as  to  the  general  condi- 
tion takes  place.  Chronic  myocarditis  frequently  has  its  origin  in  the 
lesions  of  syphilis.  It  is  met  ^\dth  in  chronic  alcoholism  and  in  saturnine 
intoxication.  Arteriosclerosis,  gout,  and  chronic  renal  disease  especially 
predispose  to  this  form  of  myocarditis.  Habitual  overstrain  of  the  heart, 
such  as  occurs  in  athletes  and  those  who  follow  laborious  occupations,  as 
stevedores,  iron  workers,  coal  passers,  and  the  like,  is  a  predisposing  influ- 
ence of  great  importance;  nor  can  we  overlook  the  part  played  by  pro- 
longed mental  stress  and  depressing  emotions.  More  than  90  per  cent,  of 
cases  of  heart  disease  involving  the  heart  muscle  chiefly  or  the  valves  and 
myocardium  in  common  are  due  to  rheumatism  (streptococcic  infection), 
syphilis,  arteriosclerosis  or  renal  disease. 

In  the  great  majority  of  the  cases  the  symptoms  first  appear  after  the 
fortieth  year.  They  may  occur  at  a  much  earlier  period.  The  insufficiency 
of  the  heart  following  the  acute  infections  with  or  without  valvular  disease 
is  due  to  myocardial  lesions.  The  average  age  of  first  manifestations  in  the 
adult  is  later  in  women  than  in  men.  Men  suffer  more  commonly  than 
women,  a  fact  in  harmony  with  the  different  modes  of  li\-ing  in  the  sexes 
in  early  and  middle  adult  life.  Several  active  predisposing  influences  are 
frequently  present  in  the  same  case. 

Exciting  Cause. — The  immediate  causes  are,  (1)  a  disproportion 
between  the  power  of  the  heart  and  the  work  which  it  is  called  upon  to 
perform,  (2)  infectious,  and  (3)  toxic.     These  may  be  active  in  various 
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combinations.  It  is  not  ahvavs  possible  to  determine  the  actual  cause  or 
even  to  ascertain  that  which  predominates. 

Symptoms. —  The  clinical  picture  is  a  variable  one.  Its  fundamental 
characters  depend  upon  a  single  pathological  condition,  namely,  cardiac 
inadequacy.  The  want  of  power  varies  in  degTee.  It  may  be  slight  and 
only  manifest  upon  unusual  etfort,  or  so  great  that  the  circulation  fails  to 
meet  the  ordinary  needs  of  the  organism  at  rest.  An  early  and  an  advanced 
stage  have  been  described.  This  division  is  misleading,  since  the  disease 
is  not  alwaya  progressive,  and  there  are  cases  in  which  the  early  stage  is 
absent  or  the  advance  of  the  disease  so  rapid  that  the  beginnings  are  not 
recognized,  and  cases  in  which  periods  of  improvement  occur,  and,  finally, 
a  small  proportion  of  cases  in  which,  after  a  time,  an  actual  recovery  takes 
place.  Furthermore,  the  range  of  symptoms  varies  according  to  the  ana- 
tomical and  physiological  peculiarities  of  the  individual,  the  integrity  of 
his  organs,  and  condition  of  his  nervous  system. 

In  the  beginning  the  attention  of  the  patient  is  aroused  by  subjective 
sjTnptoms,  as  palpitation,  precordial  distress,  or  pain  and  oppression  induced 
by  physical  or  mental  effort.  In  another  group  of  cases,  after  repeated 
mild  attacks  of  angina  or  a  single  severe  attack,  the  general  symptoms  of 
cardiac  insufficiency  develop.  Moderate  effort,  the  daily  work,  mounting 
stairs,  climbing  a  gentle  ascent,  a  generous  meal,  cause  oppression  and 
shortness  of  breath.  Presently  in  many  cases  a.  moderate  dyspnoea  persists. 
Epigastric  weight,  loss  of  appetite,  constipation  or  diarrhoea,  and  slight 
pretibial  oedema  mark  an  advance  in  the  progresis  of  the  malady.  Loss 
of  strength,  anEemia,  emaciation,  dizziness,  and  syncopal  attacks,  may  now 
occur.  The  grave  symptoms  consist  of  continuous  dyspnoea  of  greater  in- 
tensity and  interrupted  by  asthmatic  attacks,  icterus,  oliguria,  albuminuria, 
increasing  oedema,  and  effusions  into  the  serous  sacs.  The  pallor  becomes 
more  marked,  and  cyanosis  varsdng  in  degree  appears  around  the  lips  and 
at  the  finger-tips.  The  nervous  symptoms  are  intensified.  Palpitation,  pre- 
cordial pain,  and  oppression  may  be  continuous  or  recur  in  alarming  par- 
oxysms. Complications  are  frequent  and  in  many  cases  terminal.  The 
more  common  are  bronchitis  and  bronchopneumonia.  Less  frequent  are 
inflammations  of  the  serous  membranes,  pleurisy,  pericarditis,  and  peri- 
tonitis. At  any  period  in  the  coui-se  of  the  disease  blood-stained  sputa  may 
be  noted.  In  the  chronic  passive  congestion  of  the  lungs  which  accompanies 
advanced  heart  disease  a  reddish  sputum  is  common,  the  color  being  due  to 
gTeat  numbers  of  cells  containing  pigment  granules — "heart-failure  cells.'* 

Physical  Signs.— Early  in  the  disease  the  signs  of  moderate  dilatation 
of  the  left  ventricle  and,  to  a  less  extent,  of  the  right  ventricle  are  apparent. 
In  many  of  the  cases,  however,  and  especially  in  those  in  which  the  signs 
of  valvular  disease  are  absent,  and  those  characterized  by  angina  pectoris, 
the  heart  is  not  enlarged.  With  improvement  in  the  general  symptoms, 
the  early  dilatation  of  the  heart  usually  disappears.  The  sounds  may  be 
for  a  long  time  normal.  In  some  cases  the  first  sound  is  accompanied  by  a 
faint  inconstant  murmur  and  the  second  pulmonary  is  accentuated;  or 
again  a  mitral  systolic  murmur,  sometimes  indistinct  and  soft,  sometimes 
loud  and  well  marked,  accompanies  or  replaces  the  first  sound — the  murmur 
of  muscular  mitral  insufficienc3^     This  murmur  sometimes  has  a  musical 
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quality.  Otli(>r  iminmirs  are  iiol  coiuiiioii  in  the  milder  cases  of  myocar- 
tlitis.  In  the  p;ravtM-  cases  dilatation  to  the  loft  and  upward,  and  usually 
toward  the  right,  is  almost  constant.  The  transverse  dulness  is  incr(!ased 
and  the  apex  beat  displaced  to  the  left  and  slif!;htly  upward.  The  enlarge- 
ment of  the  heart  frequently  increases  and  diminishes  in  accordance  with 
the  varying  intensity  of  the  symptoms,  but  a  return  of  the  heart  to  its 
normal  size  is  no  longer  to  be  hoped  for.  Upon  auscultation  the  increased 
muscular  insufhcioncy  is  manifest  in  a  well-characterized  mitral  systolic 
murmur,  which  after  a  time  is  associated  with  a  tricuspid  systolic  murmur. 
\'ery  rarely  a  faint  aortic  diastolic  murmur  may  be  recognized.  These 
murmurs  in  many  cases  undergo  rapid  changes,  corresponding  to  the  degree 
of  dilatation  with  the  gain  or  loss  in  the  power  of  the  heart,  and  sometimes 
wholly  disappear.  In  other  cases  they  are  persistent,  and,  when  associated 
with  hypertrophy,  as  in  chronic  nephritis,  they  cannot  always  be  differenti- 
ated from  the  murmurs  of  organic  valvular  disease. 

The  pulse  is  usually  weak  and  small.  Sometimes,  especially  in  the 
form  of  chronic  myocarditis  associated  with  interstitial  nephritis,  it  shows 
increased  tension.  Its  frequency  is  much  increased  by  moderate  exertion. 
In  a  majority  of  the  milder  cases  arrhythmia  does  not  occur;  exceptionally 
it  is  an  early  sign.  In  a  small  proportion  of  the  cases  the  pulse  is  slow. 
As  the  insufficiency  becomes  more  marked  the  pulse-frequency  augments 
and  arrhythmia  appears.  The  latter  is  often  of  high  grade,  both  as  to  the 
time  of  the  beats  and  as  to  their  force.  The  inequality  of  the  ventricular 
contractions  is  such  that  many  of  them  fail  to  transmit  the  pulse-w^ave 
to  the  radials,  so  that  the  pulse  counted  at  the  wrist  is  less  frequent  than 
the  impulse  counted  at  the  apex. 

The  following  forms  demand  separate  consideration:  The  Inflam- 
matory Form. — The  symptoms  are  those  already  described.  The  affec- 
tion occurs  as  a  later  stage  of  acute  myocarditis,  showing  itself  in  some 
instances  during  the  convalescence  from  the  primary  disease;  in  others 
not  until  a  remote  period.  There  are  cases  in  which  recovery  takes  place. 
In  this  connection  it  is  to  be  noted  that  fibroid  degeneration  is  sometimes 
the  reparative  process  by  which  destructive  lesions  are  corrected.  The 
Form  Due  to  Diseases  of  the  Coronary  Arteries. — Sclerosis  of  the 
Coronary  Arteries. — The  lesion  consists  chiefly  of  a  thickening  of  the  intima. 
It  is  either  diffuse  or  circumscribed,  and  leads  to  narrowing  of  the  lumen 
of  the  affected  vascular  twigs.  The  left  coronary  artery  and  its  branches 
are  involved  much  more  commonly  and  to  a  greater  extent  than  the  right. 
When  the  narrowing  of  the  lumen  is  of  high  grade,  or  there  is  complete 
occlusion  of  the  affected  vessels,  infarction  of  the  heart  muscle — myomalacia 
cordis  (Ziegler) — occurs.  The  necrotic  focus  is  invaded  by  connective- 
tissue  elements  and  converted  into  a  fibroid  cicatrix.  There  may  be  a 
diffuse  increase  of  the  interstitial  tissue.  This  variety  of  chronic  myocar- 
ditis presents  symptoms  of  muscular  insufficiency,  but  is  especially  char- 
acterized by  a  tendency  to  angina  pectoris  and  so-called  cardiac  asthma, 
a  special  liability  to  precordial  pain,  and  the  signs  of  narrowing  of  the 
aortic  orifice.  In  fact,  arteriosclerosis  of  the  coronary  arteries  is  very 
commonly  associated  with  similar  pathological  changes  in  the  aortic  valves 
and  the  beginning  of  the  vessel  itself.     A  systolic  aortic  murmur,  usually 
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not  so  loud  and  coarse  nor  beginning  so  promptly  with  the  systole  as  in 
pure  valvular  stenosis,  and  followed  by  a  well-marked,  even  accentuated, 
second  sound,  is  usually  heard,  Dulness  to  the  right  of  the  sternum  in  the 
second  and  third  interspaces  and  jugular  pulsation  are  associated  signs. 
Emholism  a7id  Thrombosis  of  the  Coronary  Arteries. — These  lesions  cause 
myocardial  infarct.  Thrombosis  may  result  from  sclerosis;  embolism 
from  various  forms  of  infection,  or  very  rarely  from  fragments  of  athero- 
matous plates.  Death  directly  follows  the  closure  of  the  coronary  artery 
at  its  origin.  Elsewhere  the  occlusion  of  the  artery  is  followed  by  infarc- 
tion and  death  after  several  days  or,  in  rare  cases  in  which  the  extent  of 
the  softening  is  limited,  by  recovery.  The  local  necrosis  may  lead  to  rup- 
ture of  the  heart.  The  changes  in  the  heart  muscle  depend  upon  the  extent 
and  degree  of  the  sclerosis  and  the  rapidity  with  which  the  blood  supply 
to  the  muscle  is  arrested. 


Fig.  347. — Tracing  of  the  carotid  artery  and  cardiac  apex  in  chronic  myocarditis  showing  irregularity  in 
time  and  in  force.   *  Ventricular  contraction  not  of  sufficient  strength  to  produce  a  distinct  carotid  wave. 

General  Arteriosclerosis  in  Chronic  Myocarditis.  —  Habitual 
increase  in  the  arterial  blood-pressure  is  an  important  cause  of  chronic 
myocarditis.  Prolonged  muscular  exertion,  toxic  substances,  and  arterio- 
sclerosis alone  or  associated  with  chronic  disease  of  the  kidneys  are  potent 
factors.  The  changes  in  the  myocardium  develop  gradually,  and  the  symp- 
toms and  course  of  the  disease  are  not  different  from  those  of  the  ordinary 
form.  Middle-aged  men  who  have  lived  well  suffer  from  this  form  and  the 
early  symptoms  in  such  cases  are  usually  abdominal — fulness,  weight, 
flatulence,  and  constipation. 

Syphilis  of  the  Heart. — Single  or  multiple  gummata  are  very  rare. 
Diffuse  interstitial  myocarditis  is  more  common.  Syphilis  of  the  heart 
may  be  congenital  or  acquired.  In  the  acquired  form  it  is  usually  a  tertiary 
manifestation.  The  condition  is  very  often  latent,  but  when  well  developed 
it  corresponds  cHnically  to  the  ordinary  form  of  chronic  myocarditis. 

Nutritional  Disorders  and  Chronic  Myocarditis. — The  myo- 
cardium suffers  in  the  same  way  as  the  skeletal  muscles.  Previously 
existing  myocarditis  constitutes  an  important  predisposing  influence. 
The  cardiac  insufficiency  may  show  itself  in  the  morning  when  the  duties 
of  the  day  are  undertaken  after  an  insufficient  breakfast.     Free  purgation 
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may  cause  symptoms.  A  too  strict  antidiabetic  diet  and  tlio  injudicious 
treat  incut  of  obosity  are  to  be  considered.  Tliis  form  of  cardiac  inailetjuacy 
is  common  in  the  gouty,  ])artly  because  of  anomalous  mctabcjjism,  pai'tly 
because  of  insufficient  food,  and  often  as  the  result  of  an  unwise  use  of  col- 
chicum  or  other  drugs.  To  this  category  must  also  be  referred  the  feeble 
heart  of  ananiiia  and  chlorosis,  together  with  the  atrophy  of  the  heart  in 
the  acute  febrile  infections,  tul)erculosis,  and  starvation.  Long  recund)ency, 
as  in  illness  or  those  who  from  other  causes  are  bed-ridden,  leads  to  gradual 
heart  starvation.  The  symptoms  are  those  of  cardiac  dilatation,  dyspncea 
upon  exertion,  gastrohepatic  distress,  oedema  of  the  lower  extremities, 
and  general  asthenia. 

Diagnosis. — Direct. — 01)jective  ])henomena  dependent  upon  changes 
in  the  heart  upon  which  to  base  a  diagnosis  are  usually  absent.  The  anam- 
nesis and  the  cardinal  condition  of  weakness  of  the  heart,  as  manifest  by 
rational  symptoms,  justify  a  provisional  diagnosis.  A  positive  diagnosis 
may  be  reached  by  the  method  of  exclusion.  In  a  considerable  proportion 
it  cannot  be  reached  at  all. 

In  the  anamnesis  the  age  of  the  patient,  his  mode  of  life,  the  history 
of  antecedent  disease  are  important.  The  present  condition  of  the  super- 
ficial arteries,  the  blood-pressure,  the  ophthalmoscopic  evidences  of  changes 
in  the  walls  of  the  retinal  arteries,  the  specific  gravity  of  the  urine  and  the 
presence  or  absence  of  albumin,  tophaceous  deposits  in  the  ears  or  around 
the  small  joints,  and  the  occurrence  of  asthma-like  seizures,  precordial 
pain,  and  angina  pectoris  are  all  to  be  carefully  investigated.  Dyspnoea, 
precordial  and  abdominal  distress,  diminution  in  the  urine,  and  oedema 
are  most  significant  symptoms;  feebleness  of  the  heart  sounds,  a  weak  or 
undiscoverable  impulse,  a  faint  or  inconstant  mitral  systolic  murmur  are 
signs  of  importance.  A  marked  increase  in  the  pulse-frequency  upon  slight 
exertion  is  very  suggestive. 

The  diagn<^sis  of  sclerosis  of  the  coronary  arteries  may  be  made  when, 
in  a  person  of  middle  age  presenting  the  signs  of  sclerosis  of  the  aortic 
valves  or  atheroma  of  the  ascending  aorta,  attacks  of  paroxysmal  dyspnoea 
or  angina  pectoris  occur  in  connection  with  the  manifestations  of  cardiac 
inadequacy.  The  diagnosis  of  coronary  embolism  and  thrombosis  is  usually 
impossible.  These  conditions  frequently  arise  in  advanced  cases  without 
any  clinical  manifestation  whatever.  The  evidences  of  general  arterio- 
sclerosis in  a  case  characterized  by  the  signs  of  great  and  persistent  cardiac 
weakness  are  of  diagnostic  importance.  The  sj^mptoms  of  chronic  nephritis, 
and,  in  particular,  of  contracted  kidney,  are  also  significant.  Finally,  tran- 
sient attacks  of  increased  cardiac  asthenia  in  persons  improperly  nourished, 
overworked,  much  torn  by  the  stress  of  life,  or  suffering  from  acute  or 
chronic  disease,  are  very  often  the  manifestations  of  heart  starvation. 

Differential.- — The  Cardiac  Neuroses. — The  differential  diagnosis  is 
rendered  uncertain,  especially  in  the  earh'  cases  of  chronic  myocarditis, 
by  the  fact  that  the  murmurs  and  especially  neurasthenic  symptoms  are 
very  common  in  myocarditis.  A  history  of  accidental  or  surgical  trauma, 
overwork,  anxiety,  grief,  onanism,  sexual  excess,  hysteria,  speak  for  a 
cardiac  neurosis.  The  age  of  the  patient  is  of  some  value  in  diagnosis. 
Under  forty  the  neuroses   are   more   common;    after  forty   myocarditis.. 
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Chronic  Valvular  Disease. — Here  also  the  frequent  association  of  the  two 
conditions  gives  rise  to  nice  problems  in  differential  diagnosis.  The  difficulty 
relates  usually  to  mitral  insufficiency.  The  question  concerns  the  nature 
of  the  cardiac  insufficiency.  Is  it  valvular  or  muscular?  A  systolic  murmur, 
accentuation  of  the  second  pulmonary  sound,  and  cardiac  dilatation  occur 
in  both  conditions.  Hy^Dertrophy  of  the  left  ventricle  and  a  strong  impulse 
are  in  favor  of  valvular  disease.  These  conditions  may  be  absent  in  moder- 
ate mitral  insufficiency,  or  the  hypertrophy  may  be  due  to  renal  disease  or 
adherent  pericardium,  or  again  the  impulse  may  be  obscured  in  emphj^sema. 
Under  these  circumstances  a  history  of  rheumatic  fever,  or  the  infrequency 
of  myocarditis  in  childhood,  or  of  uncombined  mitral  insufficiency  in  the 
aged  is  to  be  considered.  Furthermore  the  murmur  of  muscular  insuffi- 
ciency is  changeable  and  may  wholly  disappear  with  improvement  of  the 
condition  of  the  myocardium  under  rest  and  treatment.  In  fact  the  out- 
come of  a  reasonable  management  of  the  case  is  of  diagnostic  value,  since 
interstitial  changes  and  parenchymatous  degeneration  are  usually  pro- 
gressive and  ultimately  give  rise  to  symptoms  that  cannot  be  misunderstood. 
Prognosis. — Chronic  myocarditis  can  scarcely  be  said  to  end  in  recov- 
ery. Circumscribed  lesions  may  be  repaired  by  the  development  of  fibroid 
tissue.  As  a  rule  the  outlook  is  absolutely  unfavorable.  Much  depends 
upon  the  circumstances  of  the  patient  and  his  ability  to  bring  himself  under 
discipline.  The  sooner  this  is  done  and  the  slighter  the  lesions,  the  better 
the  outlook.  Sometimes  improvement  and  the  postponement  of  the  lethal 
disaster  occur  in  the  most  alarming  cases. 

iii.  Hypertrophy  and  Dilatation. 

(a)  HYPERTROPHY  OF  THE  HEART. 

Definition.  —  An  anatomical  condition  characterized  by  an  over- 
growth of  the  myocardium.  A  single  chamber  may  be  involved,  or  one 
side,  or  the  whole  heart.     The  left  ventricle  is  most  commonly  affected. 

The  wall  may  be  thickened  without  enlargement  of  the  chamber,  or 
the  chamber  may  be  dilated, — eccentric  hypertrophy;  combined  hypertrophy 
and  dilatation, — and  this  is  by  far  the  most  common  form.  Thickening  of 
the  walls  with  diminished  capacity  of  the  chambers  may  be  simulated  by 
post-mortem  conditions — so-called  concentric  hypertrophy. 

Etiology. — The  work  of  the  heart  is  increased  but  the  nutrition  of  its 
wall  is  maintained,  (a)  In  its  simplest  form  hypertrophy  is  caused  by 
habitual  excessive  muscular  exertion.  It  is  not  possible  to  say  when  phys- 
iological increase  passes  over  to  actual  hypertrophy.  The  heart  of  the  iron 
worker  is  much  larger  than  that  of  the  clerk.  Muscular  work  increases 
blood-pressure.  General  arteriosclerosis,  particularly  that  form  associated 
with  chronic  nephritis,  toxic  substances,  as  lead,  alcohol;  and  the  poisons 
of  gout,  increases  the  arterial  tension  and  is  a  common  cause  of  hypertrophy, 
(b)  The  freedom  of  the  movements  of  the  heart  is  hampered  by  extensive 
pericardial  adhesions,  by  local  or  general  interstitial  myocarditis,  and  by 
the  neuroses  which  give  rise  to  cardiac  overaction,  especially  exophthalmic 
goitre,  tachycardia,  and  those  resulting  from  the  abuse  of  various  stimulants 
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and  narcotics,  especially  tea  and  colfco.  The  heart  works  at  a  disadvantage 
and  if  its  nutrition  remains  fairly  f^ood  undor<i;(K's  hypertrophy,  (c)  The 
amount  of  blood  which  the  heart  has  to  propel  is  increased  in  aortic  and 
mitral  insufficiency,  since  with  every  revolution  of  the  heart  a  given  quan- 
tity of  blood  passes  to  and  fro  through  the  affected  orifice  like  a  shuttle- 
cock and  demands  a  proportionate  increase  in  cardiac  power  to  maintain 
the  equilibrium  of  the  circulation.  Habitual  excesses  at  table  and,  in 
particular,  the  consumption  of  enormous  quantities  of  beer,  have  been 
shown  to  give  rise  to  cardiac  hypertrophy,  (d)  Resistance  to  the  free  out- 
flow of  blood  caused  by  narrowing  of  an  orifice  causes  hypertrophy  of  the 
wall  of  the  affected  chamber,  as  the  left  ventricle  in  aortic  stenosis,  the 
left  auricle  in  mitral  stenosis  and  lesions  of  the  pulmonary  valve.  Con- 
genital narrowing  of  the  aorta  or  of  the  arterial  system  in  general  is  another 
cause  of  hypertrophy. 

The  various  conditions  which  primarily  or  chiefly  cause  hypertrophy 
of  the  left  ventricle  ultimately  cause  also  hypertrophy  of  the  right  ventricle. 
Hypertrophy  of  the  right  ventricle  arises  also  in  other  conditions  which 
increase  the  resistance  in  the  pulmonary  vessels,  such  as  emphysema, 
fibrosis  of  the  lungs,  and  deformities  of  the  chest.  The  left  auricle  under- 
goes dilatation  with  hypertrophy  in  mitral  disease,  especially  stenosis; 
the  right  in  conditions  characterized  by  increased  blood-pressure  in  the 
pulmonary  circuit,  both  of  valvular  and  of  pulmonary  origin. 

Enormous  enlargement  of  the  heart — cor  hovinum — is  usually  due  to 
aortic  insufficiency,  chronic  mediastinitis,  or  chronic  interstitial  nephritis. 

Hypertrophy  of  the  heart  is  essentially  a  conservative  process.  Its 
development  is  gradual  and  for  a  time  keeps  pace  with  the  advance  of  the 
lesions  with  which  it  is  associated.  So  long  as  the  equilibrium  of  the  cir- 
culation is  maintained,  the  h3^pertrophy  is  compensator y;  when  the  hyper- 
trophy begins  to  fail,  the  compensation  is  iynpaired;  when  dilatation  is 
marked  and  cardiac  insufl&ciency  is  extreme,  the  compensation  is  said  to 
be  ruptured  or  broken. 

Moderate  hypertrophy  is  unattended  by  marked  direct  s^-mptoms. 
In  fact  it  prevents  to  a  great  extent  the  manifestations  of  the  underlying 
disease.  Sensations  of  fulness,  aggravated  when  lying  upon  the  left  side, 
easily  induced  overaction,  and  the  consciousness  of  precordial  pulsation  or 
throbbing  in  the  neck  or  head  sometimes  occur  in  advanced  cases. 

The  physical  signs  depend  upon  the  degree  of  hypertrophy  and  its 
preponderance  over  the  accompanying  dilatation,  and  the  extent  to  which 
the  heart  is  covered  by  the  overlying  borders  of  the  lungs.  When  the 
hypertrophy  is  advanced  and  dilatation  yet  subordinated  to  it,  the  diagnosis 
may  be  readily  made.  Upon  inspection  the  impulse  is  strong  and  extended 
to  the  left  and  downward.  In  marked  enlargement  it  is  heaving,  and  the 
whole  precordial  area  may  pulsate.  There  is  pulsation  at  the  root  of  the 
neck.  A  visible  pulsation  in  the  epigastrium  occurs  in  hypertrophy  of  the 
right  ventricle.  Palpation  confirms  the  signs  obtained  by  inspection,  and 
in  women  with  large  mammae  may  enable  the  examiner  to  ascertain  the 
position  of  the  apex  when  inspection  and  percussion  are  ineffectual.  The 
radial  pulse  is  full,  strong,  and  rather  slow.  Upon  percussion  the  areas 
of  relative  and  absolute  dulness  are  usually  both  increased;  in  large- 
40 
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lunged  persons  and  cases  of  emphysema,  the  relative  diilness  only.  Exten- 
sion of  deep  dulness  to  the  left  and  upward  is  a  sign  of  hypertrophy  of  the 
left  ventricle;  to  the  right  and  downward  a  sign  of  hypertrophy  of  the  right 
ventricle.  Upon  auscultation  the  first  sound  is  loud,  often  booming  and 
prolonged;  the  second  aortic  sound  accentuated  in  left  ventricle  hyper- 
trophy, the  second  pulmonary  accentuated  when  the  right  ventricle  is 
involved.  Accentuation  of  the  second  aortic  occurs,  however,  in  those 
conditions  of  high  tension  of  the  systemic  arteries  which  cause  left  ventricle 
hypertrophy,  and  accentuation  of  the  second  pulmonary  in  those  which 
interfere  with  the  normal  flow  of  blood  through  the  pulmonary  vessels. 

(b)   DILATATION  OF  THE  HEART. 

Definition.— Dilatation  of  the  heart  is  an  anatomical  condition,  char- 
acterized by  an  increase  in  the  size  of  its  chambers  due  to  stretching  of  its 
walls.  Dilatation  may  affect  one  or  more  chambers  of  the  heart.  It  may 
be  acute  or  chronic.  Acute  dilatation  is  usually  primary;  chronic  dilata- 
tion secondary  to  cardiac  insufficiency  or  valvular  disease.  A  previously 
diseased  heart  is  more  liable  to  acute  dilatation  than  a  normal  heart. 

The  capacity  of  the  chambers  of  the  heart  varies  considerably  within 
normal  limits.  Pathological  enlargement— dilatation — exists  when  the 
affected  chamber  is  unable  to  empty  itself  of  blood  in  systole,  and  is  per- 
manent. The  myocardium,  like  other  muscles,  increases  within  certain 
limits  with  use,  especially  if  the  increase  in  work  is  gradual  and  nutrition 
is  maintained.    Dilatation  accompanies  failure  of  tonicity. 

Etiology. — Dilatation  results  from  a  disproportion  between  the  power 
of  the  heart  muscle  and  the  work  which  it  has  to  do.  In  other  words,  the 
pressure  within  the  chambers  may  be  increased  or  the  muscular  wall  may 
be  weakened.  These  factors  may  act  singly  or  in  combination.  Increased 
pressure  arises  when  there  is  an  abnormal  quantity  of  blood  to  be  propelled 
or  an  abnormal  resistance  to  be  overcome.  Under  certain  conditions,  as 
in  the  gradually  developing  sclerotic  form  of  aortic  stenosis,  and  in  the 
cardiovascular  changes  of  chronic  nephritis,  the  left  ventricle  may  not 
undergo  dilatation  but  hypertrophy. 

Severe  and  prolonged  muscular  effort  is  a  common  cause  of  acute 
dilatation,  as  in  mountain  climbing  or  prolonged  tests  of  endurance.  The 
condition  is  known  as  heart  strain.  The  symptoms  are  breathlessness 
upon  exertion,  cyanosis,  lassitude,  mental  depression,  and  swelling  of  the 
ankles;  the  signs  feebleness  of  the  cardiac  impulse,  small,  rapid,  irregular 
and  intermittent  pulse,  faint  heart  sounds,  and  upon  percussion  the  evi- 
dences of  enlargement  of  both  the  superficial  and  deep  areas  of  dulness, 
increase  in  the  area  of  liver  dulness,  and  hypostatic  congestion  of  the  lungs. 
Relative  insufficiency  is  shown  by  the  development  of  a  mitral  systolic 
murmur,  and  the  safety  valve  function  of  the  tricuspid  by  a  systolic  murmur 
at  the  lower  border  of  the  sternum  to  the  right.  Under  appropriate  treat- 
ment, into  which  rest  in  the  recumbent  posture  largely  enters,  gradual 
recovery  takes  place  with  disappearance  of  the  signs  of  dilatation.  In 
many  cases  they  recur  upon  further  unusual  effort,  and  in  some  the  damage 
to  the  wall  of  the  heart  is  permanent.     Acute  dilatation  occurs  also  in 
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consequence  of  undue  effort  after  acute  illness,  in  (Iraves's  disease,  exoph- 
tludniic  goitre,  and  paroxysmal  tachycardia.  It  may  follow  any  unusual 
effort  in  a  case  of  chronic  myocarditis. 

The  ultimate  tendency  of  chronic  myocarditis  is  to  dilatation.  In 
many  forms  the  increase  in  the  size  of  the  chambers  and  stretching  of  the 
walls  begin  early;  in  others  not  until  after  an  initial  hypertrophy.  The 
symptoms  are  those  of  cardiac  insufficiency;  the  signs  tho.se  of  enlarge- 
ment of  tiie  heart,  displacement  of  the  apex  to  the  left  and  downward, 
feeble,  undulating  impulse  extending  over  several  intercostal  spaces,  and 
faint  cardiac  sounds  reverting  to  the  fetal  type.  Dropsy  and  the  evidences 
of  visceral  ccnigestion  are  present  in  well-marked  cases. 

Valvular  disease  is  a  constant  cause  of  dilatation  of  the  heart.  In 
stenosis  a  portion  of  the  normal  quantity  of  blood  that  should  pass  the 
affected  orifice  is  held  back  in  systole;  in  incompetency  a  portion  of  the 
quantity  that  has  passed  the  orifice  flows  back  in  diastole.  In  one  case  the 
blood  entering  the  chamber  meets  blood  that  should  have  passed  on;  in 
the  other  blood  enters  the  chamber  in  diastole  from  two  opposite  directions, 
one  physiological,  the  other  pathological.  The  result  is  dilatation  of  the 
affected  chamber  and  transference  of  the  increased  blood-pressure  back- 
ward from  the  site  of  the  valvular  lesion,  from  ventricle  to  auricle  on  the 
left  side,  through  the  pulmonary  circuit,  to  ventricle  and  then  to  auricle  on 
the  right. 

Hypertrophy  at  first,  then  dilatation  of  the  left  ventricle  thus  results 
from  aortic  stenosis  and  from  aortic  insufficiency;  hypertrophy  and  dila- 
tation of  the  left  auricle  from  mitral  stenosis  and  mitral  insufficiency; 
pulmonary  hypersemia  from  either  stenosis  or  insufficiency  of  the  aortic 
or  mitral  valve  systems;  hypertrophy  and  dilatation  of  the  right  ventricle 
from  pulmonary  hypersemia  due  to  valvular  disease  of  the  left  side  of  the 
heart,  or  to  intrapulmonary  conditions  which  increase  the  resistance  in  the 
pulmonary  circuit;  hypertrophy  and  dilatation  of  the  right  auricle  from 
overdistention  of  the  right  ventricle. 

Whenever  dilatation  is  in  excess  of  hypertrophy  there  is  a  tendency 
to  the  transference  of  blood-pressure  from  the  arterial  to  the  venous  side 
of  the  circulation. 

When  the  myocardium  is  weakened  by,  (a)  the  toxins  of  the  acute 
infections,  (b)  the  extension  of  the  inflammation  in  endocarditis  or  peri- 
carditis, (c)  the  malnutrition  of  starvation  in  any  form,  anaemia,  or  chloro- 
sis, dilatation  may  result  in  the  absence  of  increase  in  the  blood-pressure. 

iv.  Fatty  Heart. 

Fatty  Overgrowth;    Fatty  Infiltration;    Cardiac  Inadequacy  of  the  Obese; 

Cor  Adiposum. 

Definition.  —  A  condition  common  in  fat  persons,  characterized 
anatomically  by  excess  of  fat  beneath  the  epicardium  and  among  the 
strands  of  muscular  fibres,  and  chnically  by  cardiac  insufficiency. 

It  has  been  customary  to  include,  under  the  designation  fatty  heart, 
fatty  degeneration  of  the  heart  muscle  and  fat  overgrowth  or  infiltration. 
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The  present  tendency  is  to  restrict  the  term  to  the  peculiar  changes  that 
occur  in  corpulent  persons,  since  fatty  degeneration  is  a  common  form  of 
parenchymatous  degeneration  in  myocarditis  due  to  many  different  causes, 
and  wholly  without  distinctive  etiological  or  clinical  features.  Fatty 
degeneration  of  the  heart  occurs  in  the  infectious  fevers,  wasting  diseases, 
and  the  cachexias.  It  is  very  marked  in  acute  yellow  atrophy  of  the  liver, 
phosphorus  poisoning,  and  pernicious  anaemia.  It  constitutes  one  of  the 
most  important  changes  of  old  age.  The  degeneration  may  also  under  all 
these  conditions  affect  the  various  viscera.  The  wall  of  the  heart  may  be 
locally  or  generally  involved.  The  heart  muscle  is  flabby,  relaxed,  and 
friable.  The  heart  when  thrown  upon  the  table  sinks  into  a  shapeless  mass. 
Microscopically  the  fibres  are  filled  with  minute  fat  particles. 

The  condition  under  consideration  is  entirely  different.  It  is  essentially 
an  affection  of  the  corpulent.  There  is  an  excess  of  the  subpericardial 
fat,  so  great  in  some  instances  as  to  wholly  envelop  the  muscle  in  a  casing 
of  fat.  It  is  usually  more  abundant  in  the  intraventricular  grooves,  along 
the  course  of  the  coronary  arteries,  and  upon  the  wall  of  the  right  ventricle. 
It  penetrates  the  muscles,  separating  the  fibres,  and  may  extend  to  the 
endocardium.  The  heart  is.  dilated  and  its  wall  flabby  and  relaxed.  Upon 
microscopical  examination  the  muscular  fibres  are  found  to  be  atrophied 
and  in  some  instances  to  have  undergone  fatty  degeneration.  There  is  a 
disproportion  between  the  size  of  the  heart  and  the  requirements  of  the  body. 
In  many  fat  persons  with  well-developed  muscles  cardiac  insufficiency  does 
not  occur.  Cardiac  symptoms  are  marked  in  that  type  of  obesity  character- 
ized by  anaemia,  flabby  muscles,  and  indolence. 

Etiology.- — The  causes  of  fatty  infiltration  of  the  heart  are  those  of 
the  obesity  of  which  it  constitutes  such  an  important  part.  The  middle 
periods  of  life,  the  male  sex,  heredity,  addiction  to  the  pleasures  of  the  table, 
much  fluid,  malt  liquors  and  alcohol  in  general,  luxurious  habits,  and  indo- 
lence are  potent  factors  in  the  production  of  corpulence  and  the  fatty  heart. 
Disturbances  of  the  endocrine  glands,  especially  the  gonads  and  the  pitui- 
tary, are  important  factors. 

Symptoms. — The  clinical  manifestations  are  those  of  cardiac  inade- 
quacy, dyspncea,  a  feeble  pulse,  much  accelerated  upon  effort  and  com- 
monly intermittent  and  irregular.  Poor  appetite,  much  thirst,  and  consti- 
pation are  common.  Such  patients  are  often  drowsy  by  day  and  sleepless 
by  night.    Dropsy  of  the  lower  extremities  is  sometimes  marked. 

Physical  Signs. — -The  methods  of  physical  examination  usually  yield 
unsatisfactory  results  by  reason  of  the  excess  of  subcutaneous  fat.  This  is 
particularly  true  of  inspection,  palpation,  and  percussion.  The  results  of 
auscultation  are  sometimes  more  satisfactory.  The  heart  sounds  are  usually 
feeble  and  distant.  When,  however,  they  are  well  defined  and  the  aortic 
sound  distinct,  they  may  be  regarded  as  indicating  fairly  well-maintained 
myocardial  nutrition.  When,  on  the  other  hand,  the  first  sound  is  extremely 
faint  or  replaced  by  a  systolic  murmur,  the  aortic  sound  feeble,  and  the 
pulmonic  sound  accentuated  though  feeble,  the  integrity  of  the  heart  muscle 
is  greatly  impaired. 

Diagnosis. — ^The  recognition  of  fatty  heart  depends  upon  the  associa- 
tion of  cardiac  insufficiency  with  obesity. 
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The  DIFFERENTIAL  Di ACNosis  between  this  condiiimi  ami  the  primary 
anieinias,  osjjociaily  chloi-osis  and  pernicious  ana'inia,  may  ho  made  by  a 
proper  l)lood  examination.  The  ))lo()d  of  corpulent  persons  of  the  pallid 
type  who  suffer  fi-om  fatly  licait  may  show  the  characters  of  a  more  or 
less  marked  secondary  anaunia,  but  not,  in  the  absence  of  specific  lesions, 
the  characters  of  the  primary  antemias. 

Projjnosls. — The  outlook  in  p;eneral  is  unfavorable  and  is  rendered 
more  so  by  unwise  attempts  to  reduce  the  weight  of  the  body  by  insufficient 
food,  unduly  increased  exercise,  exhausting  baths,  or  depressing  drugs. 
Thickened  arteries,  paroxysmal  dyspncea,  and  angina  pectoris  are  of 
ominous  significance. 

V.  Various  Degenerations,  New  Growths,  and  Parasites 

of  the  Heart. 

Degenerations  of  the  heart  muscle  not  already  considered  ars  amy- 
loid degeneration,  the  hyaline  transformation  of  Zenker,  and  calcare(-)us 
infiltration.  None  of  these  is  recognizable  during  life  nor  of  clinical 
interest. 

Tumors  of  the  heart  are  commonly  carcinoma  and  sarcoma.  They 
are  usually  secondary.  Fibroma,  lipoma,  myoma,  gumma,  and  leukaemic 
infiltrations  are  extremely  rare.  Malignant  tumors  very  commonly  lead 
to  pericarditis,  which  may  be  plastic  or  purulent. 

Of  the  parasites  which  affect  the  myocardium,  the  echinococcus  is  the 
most  common.  It  selects  the  right  ventricle  twice  as  often  as  the  left. 
So  long  as  it  remains  within  the  myocardium  it  does  not  occasion  symptoms. 
When  it  finds  its  way  into  the  interior  of  the  heart  it  gives  rise  to  embolism, 
especially  in  the  lungs.  The  cysticercus  and  trichinella  find  access  to  the 
heart  muscle,  but  do  not  occasion  symptoms. 

vi.  Wounds  and  Foreign  Bodies. 

External  injuries,  as  stabs  and  gunshot  wounds,  are  very  common. 
Their  diagnosis  is  obvious.  The  subject  belongs  to  surgery,  and  has  ac- 
quired great  importance  in  consequence  of  the  recent  success  which,  in 
stab  wounds,  has  attended  the  prompt  exposure  of  the  heart  and  suturing 
of  the  wound.  Internal  injuries  are  extremely  rare.  They  are  caused  by 
foreign  bodies — a  bone  or  artificial  denture  ulcerating  its  way  from  the 
oesophagus,  or  in  the  case  of  insane  or  hysterical  persons  by  pins  or  needles 
that  have  been  swallowed.  In  the  former  instance  the  nature  of  the  lesion 
would  be  recognized  by  the  history  of  the  case  and  sudden  fatal  haema- 
temesis,  in  the  latter  pericarditis  would  occur;  but  a  positive  etiological 
diagnosis  intra  vilam  cannot  be  made. 

vii.  Rupture  of  the  Heart. 

This  accident  may  occur  as  the  result  of  the  arrest  of  the  blood  supply 
to  the  affected  area  in  consequence  of  sclerosis  or  embolism  of  a  branch 
of  a  boronary  artery,  inducing  acute  softening — myomalacia  cordis.     The 
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.heart  wall  may  undergo  similar  circumscribed  impairment  from  suppura- 
tive myocarditis  or  a  softening  gumma.  Local  fatty  degeneration  is  the 
most  common  cause.  The  rupture  occurs  most  frequently  on  the  anterior 
wall  of  the  left  ventricle  near  the  septum.  The  softened  area  gradually 
jdelds,  and  upon  some  effort  which  causes  heightened  intraventricular 
pressure,  as  ascending  a  staircase  or  straining  at  stool,  it  suddenly  gives 
way  and  the  escape  of  blood  into  the  pericardial  sac — hcemo'pericardium — • 
is  followed  by  death.  Rupture  in  the  posterior  wall  of  the  left  ventricle 
is  much  less  common,  and  rupture  of  the  wall  of  the  right  ventricle  or  the 
auricles  very  rare. 

Traumatic  rupture  of  the  heart  may  result  from  violent  blows  or  con- 
tusions of  the  thorax,  such  as  occur  in  falls  or  railroad  accidents.  This 
variety  of  heart  rupture  is  more  apt  to  involve  the  right  ventricle  or  an 
auricle.  In  some  cases  the  borders  of  the  rent  maintain  their  position. 
Pericardial  adhesions  may  occur  and  death  may  be  postponed  for  several 
hours  or  days. 

Diagnosis. — In  the  majority  of  the  cases  death  results  at  once  and  the 
diagnosis  is  impossible.  AYhen  the  opening  is  small,  signs  of  internal 
hemorrhage — feeble  pulse,  oppression,  air  hunger,  ghastly  pallor,  and 
orthopnoea — are  suggestive.  When  pericardial  adhesions  exist  the  blood 
outflow  is  hindered  and  life  may  be  correspondingly  prolonged. 

Prognosis. — The  outlook,  however,  is  without  hope. 

viii.  Aneurism  of  the  Heart. 

Aneurism  of  a  valve  may  result  from  malignant  endocarditis.  The 
condition  is  not  common.  The  aortic  valves  are  affected  with  greater 
frequency  than  the  mitral.  The  cusp  shows  a  bulging  in  the  direction  of 
the  ventricle,  which  presently  ruptures,  causing  acute  insufficiency.  The 
signs  are  not  characteristic  and  are  obscured  by  the  primary  changes. 
A  positive  diagnosis  cannot  be  made. 

Anem'ism  of  the  wall  is  also  a  rare  condition.  Its  most  common  posi- 
tion is  the  left  ventricle  in  the  region  of  the  apex,  which  is  the  portion 
of  the  wall  of  the  heart  most  commonly  affected  in  the  fibroid  degeneration 
of  chronic  myocarditis. 

Etiology. — This  condition  mostly  follows  chronic  myocarditis,  but 
has  been  observed  in  acute  mural  endocarditis.  Wounds  of  the  heart  and 
gumma  are  also  etiological  factors.  The  dilatation  is  usually  single,  but 
may  be  multiple. 

Diagnosis. — Direct. — The  symptoms  are  not  characteristic.  The 
associated  myocarditis  causes  cardiac  inadequacy,  manifest  by  the  usual 
clinical  phenomena.  When  the  tumor  attains  considerable  size  it  is  usually 
hned  by  laminated  clots  and  may  give  rise  to  irregular  enlargement  of  the 
diameters  of  deep  cardiac  dulness.  In  other  cases  there  may  be  bulging 
in  the  region  of  the  apex  and  perforation  of  the  wall  of  the  chest. 

The  DIFFERENTIAL  DIAGNOSIS  from  mediastinal  or  pleural  tumor  is 
to  be  considered.  The  feeble  pulse  of  cardiac  inadequacy  may  be  in  marked 
contrast  to  the  cardiac  impulse.  The  X-rays  m.ay  be  of  service  in  the 
differential  diagnosis. 
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ix.  Atrophy  of  the  Heart. 

Definition.  -A  diininution  of  the  heart  in  weight  and  size.  A  .single 
chanihor  or  the  ontiic  heart  may  be  atrophied. 

The  term  liypophisia  of  the  heart  i.s  u.sed  to  (h'signate  congenital 
uruU>r.siz(\ 

Tiie  niyocardiiiin  is  of  a  thirk,  reddish-brown  cohji-,  and  al)n(>riiiall3' 
resistant.  Tiie  surface  is  often  marked  or  puckcre(b  The  muscle  fibres 
are  diminished  in  size,  their  transverse  stritc  indistinct  and  presenting 
collections  oi  yellowish-brown  pigment  near  tiie  nuclei. 

Etiology. — The  small  size  of  the  left  ventricle  in  extreme  mitral  steno- 
sis may  be  looked  upon  as  an  example  of  atrophy  of  a  single  chamber  of 
the  heart.  Common  causes  are  starvation  and  wasting  diseases,  as  cancer, 
diabetes,  protracted  suppuration,  and,  in  particular,  phthisis.  Brown 
atrophy  of  the  heart  is  common  in  advanced  valvular  disease  and  old  age — 
the  senile  heart. 

Symptoms. — The  symptoms  are  those  of  cardiac  inadequacy — feeble 
and  rapid  action,  especially  upon  exertion,  weak  and  irregular  pulse,  faint 
sounds,  and  indistinct  impulse.  The  shrunken  lungs  usually  increase  the 
area  of  superficial  dulness,  but  the  diameters  of  deep  dulness  are  reduced. 

Diagnosis. — The  calcification  of  the  costal  cartilages  in  the  aged  often 
renders  the  examination  of  the  heart  by  percussion  very  difficult  and 
unsatisfactory.  The  X-ray  examination  yields  more  definite  signs  of  a 
reduction  in  the  size  of  the  organ.  The  clinical  phenomena  are  much 
subordinated  to  those  of  the  primary  affection. 

Prognosis. — The  outlook  is  that  of  the  primary  disease.  The  ultimate 
failure  of  the  circulation  is  often  largely  due  to  cardiac  atrophy. 

II.  DISEASES  OF  THE  PERICARDIUM. 
i.  Pericarditis. 

Definition. — Inflammation  of  the  pericardium  resulting  from  trau- 
matism, infection,  the  extension  of  inflammation  from  contiguous 
sl:ructures,  or  toxic  conditions. 

Etiology. — Idiopathic  or  spontaneous  pericarditis  is  a  purely  theo- 
retical conception.  The  extremely  rare  cases  of  pericarditis  in  children 
without  other  indications  of  local  or  constitutional  disease  are  probably 
due  to  latent  tuberculosis,  or  tonsillitis  or  other  infection,  or  to  an  obscure 
toxaemia.  Traumatic  pericarditis  may  become  the  subject  of  medical 
diagnosis  when  the  injury  is  from  within,  as  in  the  case  of  the  ulceration  of 
a  foreign  body  from  the  oesophagus,  or  injury  by  needles  or  pins  that  have 
been  swallowed.  Infection  is  the  most  common  cause.  The  greater  num- 
ber of  cases  occur  in  connection  with  rheumatic  fever.  The  pericarditis 
may  precede  the  joint  affection.  Next  in  frequency  are  the  cases  due  to 
tuberculosis.  To  this  etiological  group  are  to  be  referred  the  cases  of 
jDericarditis  which  follow  blows  and  contusions  of  the  chest,  and  those  which 
occur  in  alcoholics.  The  pericarditis  may,  for  a  time,  be  the  only  clinical 
manifestation  of  the  tuberculous  infection.     Less  commonly  pericarditis 
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is  secondary  to  sepsis,  especially  that  caused  by  acute  necrosis  or  puer= 
peral  infection,  or  the  toxaemia  of  scarlet  fever  and  the  other  acute 
febrile  infections. 

Extension  of  the  inflammation  from  the  endocardium  may  account  for 
the  common  association  of  endo-  and  pericarditis  in  rheumatic  fever,  or  the 
later  pericardial  inflammation  may  be  also  a  direct  manifestation  of  rheu- 
matism. This  mode  of  infection  is  common  in  pleurisy  and  pneumonia, 
and  may  occur  in  oesophageal  carcinoma,  tuberculous  or  bronchiectatic 
cavities  closely  adjacent  to  the  pericardium,  tuberculous  mediastinitis,  per- 
forating gastric  ulcer,  or  subphrenic  abscess.  That  form  which  sometimes 
occurs  in  purulent  myocarditis,  ulcerative  endocarditis,  aneurism  of  the 
aorta,  disease  of  the  ribs  and  sternum  or  the  vertebra?  arises  in  a  major- 
ity of  the  cases  by  direct  extension.  Toxic  pericarditis  is  not  rarely  a 
terminal  condition  in  chronic  nephritis,  especially  the  interstitial  variety. 
It  is  occasionally  present  but  usually  latent  in  gout,  scurvy,  diabetes,  and 
arteriosclerosis.  Among  the  infrequent  causes  of  pericarditis  are  syphilis, 
carcinoma  and  sarcoma  of  the  pericardium,  echinococci  or  cysticerci,  and 
actinomycosis.  The  micro-organisms  most  frequently  encountered  in  the 
exudate  are  the  ordinary  pyogenic  bacteria,  the  pneumococcus,  and  the 
tubercle  bacillus. 

The  inflammatory  exudate  may  be  fibrinous,  serofibrinous,  hemor- 
rhagic, or  purulent.  The  terminal  condition  in  cases  that  recover  is  that 
of  more  or  less  complete  adhesion  between  the  pericardial  surfaces — 
adherent  'pericardium.  It  is  customary  to  describe  separately  dry  or  fibri- 
nous pericarditis,  pericarditis  with  effusion,  and  adherent  pericardium; 
but  it  is  important  to  bear  in  mind  the  fact  that  these,  in  a  majority  of 
instances,  are  successive  stages  in  a  continuous  process.  Like  other  inflam- 
mations, pericarditis  may  be  acute  or  chronic. 

(a)   FIBRINOUS,  PLASTIC,  OR  DRY  PERICARDITIS. 

Pericarditis  Sicca. 

In  the  simple  acute  cases  the  inflammation  involves  first  the  epicardial 
or  visceral  layer;  later  the  pericardial  layer  of  the  serous  pericardium. 
The  fibrinous  exudate  may  be  circumscribed  or  general.  Its  arrangement 
varies  greatly.  Sometimes  it  presents  the  appearance  seen  when  two 
buttered  surfaces  are  separated;  sometimes  there  are  hairy  ridges  in 
irregular  parallel  lines, — cor  villosum, — or  again  there  may  be  a  stratified 
or  a  honeycombed  appearance.  There  is,  as  a  rule,  a  variable  amount  of 
fluid  entangled  in  the  meshes  of  the  fibrin,  but  in  chronic  tuberculous 
cases  with  great  thickening  fluid  is  absent.  The  myocardium  immediately 
subjacent  is  inflamed.  The  frequent  coexistence  of  endocarditis  is  of 
clinical  as  well  as  etiological  interest. 

Symptoms. — Plastic  pericarditis  is  sometimes  latent.  Even  in  marked 
cases  the  subjective  phenomena  may  be  indefinite.  Pain  is  common.  It 
is  usually  substernal  or  referred  to  the  region  of  the  apex.  Less  frequently 
it  radiates  to  the  neck  and  arm,  especially  on  the  left  side.  It  may  be 
stitch-like  and  lancinating,  or  dull  and  heavy;    persistent  or  paroxysmaL 
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The  fevor  of  the   priiiiaiy   disease   may   We  af^graviitod,   hut    the   terminal 
])(MMcai-(litis  ot"  uephi-it is  may  Ix'  unat tended  by  a  rise  of  temperature. 

Physical  Signs. —  Upon  inspection  the  signs  are  usually  n(!gative. 
The  breathing  may  bp  rapid  and  shallow  or  there  may  be  orthopnoca. 
Palpation  in  a  consi(leral)le  proportion  of  the  cases  reveals  a  more  or  less 
distinct  friction  fremitus.  The  pulse  is  usually  accelerated — 120  to  140 
to  the  minute.  The  percussion  borders  of  the  heart  are  not  enlarged  in 
simple  fibrinous  pericanlitis.  In  old  cases  the  myocardium  may  undergo 
dilatation.  Auscultation. — The  pericardial  friction  sound  is  most  vari- 
able in  character.  It  is  frequently  of  a  soft  grazing  or  brushing  quality. 
More  commonly  it  is  rubbing  or  grating  and  has  been  compared  with  the 
creaking  of  new  leather.  It  appears  to  be  superficial,  as  though  produced 
close  to  the  surface,  and  is  increased  by  moderate  pressure,  in  some  cases 
obliterated  by  strong  pressure  with  the  stethoscope.  Its  intensity  varies 
from  a  scarcely  audible  whiff  to  a  loud  coarse  sound,  directly  appreciable 
to  the  ear.  Its  loudness  is  not  dependent  upon  the  amount  of  fibrinous 
exudate.  It  is  sometimes  absent  when  the  fibrin  is  abundant,  as  in  cor 
villosum;  sometimes  distinct  when  there  is  merely  a  thin  layer.  The 
intensity  is  modified  by  posture  and  undergoes  remarkable  changes  from 
day  to  day  in  the  course  of  the  attack.  The  pericardial  friction  sound  is 
usually  to-and-fro,  corresponding  to  the  systole  and  diastole  of  the  ven- 
tricles, but  it  does  not  bear  the  definite  relations  of  endocardial  murmurs 
to  the  cardiac  cycle.  It  is  sometimes  single  and  in  rare  instances  triple, 
having  a  somewhat  irregular  canter  rhythm.  Its  systolic  and  diastolic 
portions  have  usually,  but  not  invariably,  the  same  quality  and  pitch. 
They  are  almost  always  of  unequal  length.  It  is  heard  over  the  body  of 
the  heart;  sometimes  most  distinctly  in  the  second,  third,  and  fourth  left 
intercostal  spaces  and  adjacent  parts  of  the  sternum,  sometimes  at  the 
base  over  the  pericardial  reflections  upon  the  great  vessels,  and  again  in 
the  region  of  the  apex.  It  is  usually  limited  to  a  small  area,  but  may  be 
distinctly  heard  over  a  large  part  of  the  pericardium.  It  is,  however, 
always  circumscribed  and  never  transmitted  beyond  the  boundaries  of  the 
heart  in  definite  lines  corresponding  to  the  vessels,  as  is  the  case  with  endo- 
cardial murmurs.  When  pericardial  effusion  takes  place  the  friction  sound 
disappears  over  the  body  of  the  heart,  but,  except  in  large  effusions,  may 
still  be  heard  in  a  limited  region  at  the  base. 

Diagnosis. — The  direct  diagnosis  of  fibrinous  pericarditis  depends 
upon  the  recognition  of  a  friction  sound  havang  the  foregoing  characters, 
location,  and  correspondence  to  the  revolution  of  the  heart. 

Differential. — The  distinction  between  endocardial  murmurs  and 
exocardial  friction  sounds  is  based  upon  the  well-recognized  characters  of 
each.  A  double  aortic  murmur,  particularly  when  accompanied  b}"  a 
thrill,  may  lead  to  error,  but  not  if  due  heed  be  given  to  its  sameness  from 
time  to  time,  lines  of  propagation,  the  correspondence  of  its  systolic  and 
diastolic  elements  "wdth  the  cycle  of  the  heart,  and  the  associated  arterial 
changes. 

Pleurisy. — Pleural  friction  is  not  usually  restricted  to  the  cardiac 
borders  of  the  lung,  and  when  heard  elsewhere  serves  to  explain  a  pleuro- 
pericardial  friction,   which  is  due  to  movements  of  the  pleural  surfaces 


634  MEDICAL  DIAGNOSIS. 

induced  by  the  action  of  the  heart.  This  sign  is  by  no  means  infrequent 
at  the  left  anterior  margin  of  the  lung  in  croupous  pneumonia,  and  is  some- 
times encountered  in  phthisis.  It  disappears  upon  full-held  inspiration, 
and  on  ordinary  breathing  is  more  distinct  during  the  expiratory  period. 
Clicking  and  crepitant  rales,  occasionally  heard  in  the  region  of  the  apex 
and  recurring  with  the  ventricular  systole,  are  readily  differentiated  from 
pericardial  friction. 

It  is  stated  that  pericardial  friction  sounds  are  sometimes  produced 
by  milk  spots  on  the  surface  of  the  ventricles,  concretions,  and  in  the  dry 
condition  of  the  tissues  occurring  in  cholera,  but  such  conditions  are  not 
to  be  confounded  with  true  pericarditis. 

Prognosis. — The  course  of  fibrinous  pericarditis  as  such  is  favorable. 
In  some  days  or  weeks  recovery  may  take  place  without  any  clinical  mani- 
festation of  injury  to  the  heart.  The  inflammation  may  indeed  run  its 
course  in  the  absence  of  subjective  phenomena,  the  friction  sound  being 
the  only  objective  sign.  More  commonly  there  are  more  or  less  urgent 
symptoms.  The  danger  of  serofibrinous,  hemorrhagic,  or  purulent  effusion, 
of  implication  of  the  myocardium  with  acute  symptoms,  and  of  extensive 
pericardial  adhesions  leading  to  chronic  myocarditis  invests  every  case 
with  importance.  As  an  intercurrent  affection  it  adds  to  the  gravity 
of  the  primary  disease. 

(b)  PERICARDITIS  WITH  EFFUSION. 

Pericarditis  Exudativa. 

There  is  no  abrupt  line  of  separation  between  dry  pericarditis  and 
pericarditis  with  effusion.  In  the  meshes  of  an  abundant  fibrinous  exu- 
date there  are  small  collections  of  serum;  in  serofibrinous  effusions  the 
pericardial  surfaces  are  covered  with  fibrin,  flakes  of  which  float  free  in 
the  fluid.     The  effusion  may  be  serofibrinous,  hemorrhagic,  or  purulent. 

Etiologically  serofibrinous  effusion  is  usually  a  so-called  second  stage 
in  the  evolution  of  the  attack  of  pericarditis,  and  may  arise  in  any  of  the 
conditions  in  which  plastic  pericarditis  occurs.  Blood  elements  are  present 
in  varying  amounts.  Hemorrhagic  effusions  owe  their  characteristic  ap- 
pearance to  an  excess  of  blood.  They  are  met  with  in  tuberculous  and 
cancerous  pericarditis,  and  in  those  forms  which  occur  in  hemorrhagic 
conditions,  as  scorbutus  and  purpura,  and  in  the  aged.  The  quantity  of 
blood  varies  from  an  amount  only  appreciable  upon  microscopical  or  chem- 
ical examination  to  almost  pure  blood.  The  effusion  may  be  purulent  in 
tuberculous  cases.  It  is  hkely  to  be  so  in  those  due  to  sepsis  or  internal 
or  external  traumatism,  or  when  an  effusion  arises  in  consequence  of  infec- 
tion from  a  contiguous  bronchiectatic  cavity  or  vomica.  The  volume  of 
the  effusion  is  extremely  variable.  Experimentally  the  normal  sac  will 
contain  without  distention  150  to  200  c.c.  Upon  forcible  distention,  with 
compression  of  the  heart,  from  500  to  800  c.c.  may  be  injected.  The  in- 
flamed pericardium  is  more  distensible,  and  with  the  adjustments  which 
take  place  under  the  gradual  accumulation  of  an  effusion,  as  much  as  1500 
or  even  2000  c.c.  have  been  observed. 
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Symptoms. — The  condition  is  frequently  latent.     There  are  eases  in 
vvhifli  inoclerate  pericardial  effusions  run  a  favorable  course  without  heart 
symptoms,  resorption  taking;  place  in  the  course  of  two  or  three  weeks. 
More  commonly  tiio  early  symptoms  consist  of  chilliness,  precordial  [)ain, 
and  fever.    In  woll-devcloped  cases  there  are  two  main  groups  of  symptoms, 
constitutional   and   local.     The  constitutional  symptoms  are  very  often 
masked  by  those  of  the  primary  affection,  and  moderate  terminal  effusions 
ai-o  more  fro([uently  recognized  in  the  post-mortem  room  than  in  the  ward. 
In  children  general  symptoms,  as  feverishness,  dyspnoja,  loss  of  appetite, 
fretfulness,   languor,  and   a  rapidly  developing  pallor,   may  occur  in  the 
absence  of  precordial  pain  or  other  symptoms  suggestive  of  the  actual 
contlition.      Pallor,    weakness,    insomnia,   loss   of   appetite,    dyspnoea   and 
orthopnoea,  melancholia  and  a  disposition  to  suicide,  and  in  grave  cases 
restlessness,  somnolence,  delirium,  and  a  tendency  to  coma  are  among  the 
symptoms  of  pericardial  effusion.     The  local  symptoms  arise  from  the 
inflammation,  from  the  derangement  of  the  circulation,  and  from  pressure. 
The  pain  is  referred  to  the  precordium;  less  commonly  to  the  epigastrium. 
It  is  usually  sharp  and  lancinating;    sometimes  dull   and    aching;    excep- 
tionally it  amounts  onlj^  to  a  sense  of  distress  and  discomfort.    It  is  usually 
continuous  with  exacerbations,  but  may  be  paroxysmal  with  intervals  of 
relief.     It  is  intensified  by  pressure  with  the  stethoscope.     Derangements 
of  the  circulation  are  manifest  in  cj'^anosis  of  var3'ing  intensity,  shortness 
of  breath,  anxiet}',  and  the  sensation  of  air  hunger.     The  patient  prefers 
to  lie  upon  the  left  side;   in  large  effusions  he  is  obliged  to  be  propped  up 
with  pillows  in  the  semirecumbent  posture  or  to  sit  up  in  bed.    The  pulse 
is  rapid,  small,  and  frequently  arrhythmic.    In  large  effusions  with  thicken- 
ing of  the  parietal  pericardium  the  pulse  ma}^  become  very  feeble  or  quite 
imperceptible   during  inspiration — pulsus   paradoxiciis.     It  is   sometimes 
smaller  in  the  left  than  in  the  right  carotid  and  radial  arteries.     The 
circulator}'   symptoms    are   due   in   part   to    the    direct   pressure    of    the 
effusion  upon  the  heart,  the  effects  of  which  are  greater  upon  the  thin- 
walled   auricles  than  upon  the  ventricles,  and  to  the  implication  of  the 
myocardium   directly    in    relation    with    the   inflamed    epicardium.     The 
sj'mptoms  due  to  pressure  upon  other  organs  are  a  sense  of  precordial 
oppression   and  weight  in  the  epigastrium,  dysphagia,  aphonia,  a  laryn- 
geal   cough,    distention    of  the  veins   of    the    neck,  and    dyspnoea  from 
compression  of  the  left  lung. 

Physical  Signs. — Inspections — In  small  effusions  there  are  no  dis- 
tinctive signs.  In  moderate  and  large  effusions  the  respiratory  excursus 
upon  the  left  side  is  diminished  in  consequence  of  pressure  atelectasis  of 
the  lower  lobe.  Pericardial  effusions  compress  the  left  lung  to  a  far  greater 
extent  than  the  right.  The  epigastrium  is  prominent,  owing  to  the  depres- 
sion of  the  diaphragm  and  liver.  In  children  and  young  persons  precordial 
prominence,  widening  and  slight  bulging  of  the  lower  intercostal  spaces, 
and  in  some  cases  a  feeble  wavy  cardiac  impulse  may  be  present.  Palpa- 
tion.— A  cardiac  impulse  due  to  the  contraction  of  the  right  ventricle 
may  be  feebly  felt  in  the  fourth  interspace;  in  other  cases  the  apex  beat 
may  be  lower  than  normal  in  consequence  of  the  depression  of  the  dia- 
phragm.    Very  often  no  precordial  imjDulse  can  be  detected.     Friction 
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fremitus  vanishes  as  the  layers  of  the  pericardium  are  separated  by  the 
effusion,  except  at  the  base,  where  it  may  sometimes  be  felt,  especially  in 
the  erect  posture.  Fluctuation  is  not  a  sign  of  pericardial  effusion.  In 
massive  effusions  bulging  of  the  left  retroclavicular  space  has  been  observed 
and  elevation  of  the  clavicle,  so  that  the  first  rib  may  be  palpated  to  the 
sternum — first  rib  sign.  Percussion.— This  method  of  physical  diagnosis 
yields  most  important  signs.  The  effusion  collects  first  in  the  most  depend- 
ent part  of  the  sac  and  gradually  rises  as  it  increases  in  amount.  Its  presence 
may  be  first  appreciated  by  an  absence  of  resonance  at  the  sternal  end  of 
the  fifth  right  intercostal  space — the  cardiohepatic  angle.  At  this  point 
in  normal  and  dilated  hearts  the  vertical  border  of  the  cardiac  dulness 
and  the  transverse  upper  border  of  the  hepatic  dulness  make  a  well-defined 
right  angle.  In  early  effusion  and  in  certain  cases  of  obesity  this  angle  is 
replaced  by  a  curve  having  its  concavity  upward  and  outward  toward  the 
lung — Rotch^s  sign.     As  the  effusion  increases  the  precordial  dulness  extends 
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Fig.  348A. — Moderate  pericardial  effusion; 
quadrilateral  flatness  with  border  of  relative 
dulness;     effacement  of  cardiohepatic  angle. 


Fig.  348B. — Massive  pericardial  effusion; 
pyramidal  area  of  flatness  with  truncated  apex; 
right  border  of  relative  dulness;  downward 
displacement  of  liver. 


toward  the  left  and  upward,  later  toward  the  right,  displacing  the  borders 
of  the  lung  and  forming  at  first  a  quadrilateral  area  of  dulness  with  rounded 
corners,  which  with  larger  effusions  assumes  a  pear-shaped  outline,  the 
larger  end  lying  at  the  inferior  border  and  extending  beyond  the  sternal 
margin  on  the  right,  and  beyond  the  position  of  the  apex  and  the  mid- 
clavicular line  on  the  left.  In  large  effusions  the  dulness  may  invade 
Traube's  semilunar  space.  The  truncated  apex  of  this  figure  reaches  into 
the  upper  sternal  region.  As  the  diameters  of  this  figure  are  gradually 
reached,  the  area  of  superficial  precordial  dulness  advances  more  rapidly 
than  that  of  the  deep  or  absolute  dulness,  until  at  length  they  nearly  coin- 
cide. A  circumscribed  area  of  dulness  or  flatness  may  sometimes  be 
found  at  the  base  of  the  left  chest  posteriorly  between  the  inferior  angle  of 
the  scapula  and  the  vertebrae.  Old  pericardial  adhesions,  compression  of 
the  left  lung,  and  coexistent  pleural  effusions  greatly  modify  these  changes 
in  the  percussion  signs.  Auscultation. — The  friction  sound  disappears 
over  the  body  of  the  heart  but  may  be  heard  at  the  base,  very  rarely  at 
the  apex.     The  first  sound  is  obscure  and  indistinct;  the  second  pulmo- 
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nary  souiul  accent luited.  The  action  of  the  licart  is  rapid  and  (jften 
arrhythmic.  A  s^'.stoHc  en(h)cardial  murmur  may  sometimes  be  detected. 
As  resorption  takes  phice  the  first  sound  becomes  more  distinct  and  tlie 
friction  sound  may  be  again  heard. 

Diagnosis. — The  diuect  diagnosis  of  pericardial  effusion  may  be 
made  without  difhculty  when  tiie  case  has  been  seen  from  the  outset 
and  the  above-described  percussion  signs  have  supervened  upon  peri- 
cardial friction  sounds.  Of  especial  value  in  the  early  recognition  of  effu- 
sion is  Rotch's  modification  of  the  cardiohepatic  angle.  Very  important 
is  the  triangular  outline  of  dulness  in  large  effusions.  A  sign  too  little 
appreciatetl  is  the  progressive  encroachment  of  the  borders  of  the  super- 
ficial dulness  upon  the  area  of  deep  dulness.  The  X-ra}'  examination 
may  be  of  service. 

Differential. — Dilatation  of  the  heart  very  often  presents  extreme 
difficulty  in  the  differential  diagnosis.  Careful  clinicians  have  tapped  the 
right  ventricle  instead  of  a  pericardial  sac  distended  with  fluid.  Dulness 
in  the  cardiohepatic  angle,  a  quadrilateral  area  of  dulness  with  rounded 
corners,  the  close  approach  of  the  borders  of  superficial  to  those  of  deep 
dulness,  especially  when  the  dulness  extends  to  the  left  beyond  the  apex 
beat,  constitute  an  association  of  physical  signs  of  great  importance.  The 
truncated  apex  of  the  triangular  area  of  dulness  in  large  effusions,  a  cir- 
cumscribed area  of  dulness  near  the  angle  of  the  left  scapula,  and  signs  of 
compression  of  the  left  lung  have  also  diagnostic  value.  But  most  of  these 
conditions  may  be  present  in  dilated  heart.  In  some  cases  of  hypertroph}^ 
of  the  right  ventricle  the  deep  cardiac  dulness  due  to  the  left  ventricle 
extends  beyond  the  position  of  the  visible  impulse.  An  undulatory 
impulse  seen  or  felt  in  two  or  more  interspaces,  distinct  though  feeble 
heart  sounds,  valvular  in  character  and  having  the  fetal  rhythm,  and 
postural  changes  in  the  upper  borders  of  the  dulness,  are  signs  suggestive 
of  effusion.  Overfilled  veins,  c3^anosis,  aphonia,  dysphagia,  and  other 
pressure  symptoms  are  without  value  in  the  differential  diagnosis,  since 
they  may  occur  ahke  in  large  pericardial  effusions  and  extreme  dilatation 
of  the  heart. 

Left-sided  Pleural  Effusion. — This  condition,  unless  the  fluid  be  en- 
cysted, is  not  often  mistaken  for  pericardial  effusion,  but  large  pericardial 
effusions  may  closely  simulate  pleurisy.  In  the  latter  condition  the  heart 
is  displaced  toward  the  right,  its  impulse  and  sounds  are  distinct,  the  flat- 
ness extends  around  the  base  of  the  chest,  the  overlj-ing  compressed  lung 
yields  tympanitic  percussion  resonance,  Traube's  semilunar  space  is  oblit- 
erated, the  spleen  is  displaced  downward  and  its  respiratoiy  excursus 
restricted,  and  finally  d3'sphagia  is  not  a  pressure  symptom  in  pleurisy. 
Vocal  fremitus  is  usually  distinct  over  an  atelectatic  lung,  feeble  or  absent 
over  fluid.  The  pericardial  effusions  which  occasionally  occur  in  pneu- 
monia present  unusual  difficulties  in  diagnosis.  The  signs  are  masked  by 
those  of  the  primary  lesion.  There  is  no  border-line  change  from  dulness 
to  clearness  or  tympany;  at  the  left  border  of  the  heart  the  extension  of 
dulness  to  the  right  of  the  sternum  may  be  ascribed  to  the  dilatation  of  a 
failing  right  heart.  The  modification  of  the  cardiohepatic  angle  would 
suggest  pericarditis,  but  it  is  likely  to  be  overlooked. 
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The  recognition  of  tumors  of  the  lung,  pleura,  or  mediastinum,  or 
of  aneurisms  of  the  aortic  or  pulmonary  artery,  depends  upon  a  clinical 
course  and  physical  signs  that  are  widely  divergent  from  those  of  peri- 
carditis with  effusion. 

The  character  of  the  fluid  can  be  determined  with  certainty  only  by 
an  exploratory  puncture.  Paracentesis  of  the  pericardium  for  diagnostic 
purposes  becomes  necessary  in  cases  progressing  unfavorably.  It  removes 
an  excessive  accumulation  of  fluid  and  affords  the  basis  for  further  treatment. 
"When  performed  as  a  measure  of  treatment  the  gross  and  microscopical 
characters  of  the  fluid  are  of  diagnostic  importance.  Various  sites  are 
recommended  for  the  insertion  of  the  needle.  The  fourth  or  fifth  left  inter- 
costal space  near  the  sternum;  the  same  interspaces  to  the  left  of  the 
midclavicular  line  and  within  the  border  of  the  flatness  on  percussion;  a 
point  hig"h  in  the  angle  formed  by  the  ensiform  cartilage  and  the  left  costal 
margin  and  the  fifth  right  interspace  2  cm.  from  the  sternal  border  when 
this  area  is  flat  upon  percussion,  are  situations  recommended.  A  small 
aspirator  needle  should  be  employed  and  strict  surgical  antisepsis  observed. 
In  rheumatic,  renal,  and  tuberculous  cases  the  fluid  is  usually  serofibrinous ; 
in  senile,  purpuric,  and  cancerous  cases  hemorrhagic;  and  in  septic  con- 
ditions it  is  eonunonly  purulent.  The  gravity  of  the  general  symptoms 
usually  depends  upon  the  nature  and  intensity  of  the  primary  disease.  When 
this  is  not  the  case  it  corresponds  rather  to  the  severity  of  the  pericarditis, 
the  amount  of  the  effusion,  and  the  rapidity  with  which  it  is  formed,  than 
to  its  character. 

Prognosis. — The  signs  of  effusion  follow  shortly  the  friction  sound. 
The  accumulation  in  rheumatic  fever,  nephritis,  scurvy,  and  some  septic 
cases  is  rapid,  while  in  tuberculous  cases  it  is  usually  slow.  Serofibrinous 
effusions  of  moderate  volume  frequently  undergo  resorption,  which  may  be 
complete  in  the  course  of  four  or  five  weeks.  Reappearance  of  the  friction 
sound  may  occur  but  is  less  common  than  in  pleural  effusions.  Occasional 
post-mortem  findings,  namely,  grayish  material  in  various  stages  of  cal- 
careous change  in  the  pericardium,  render  it  probable  that  under  certain 
circumstances  a  purulent  effusion  may  undergo  resorption.  Very  large 
effusions  show  little  tendency  to  undergo  resorption,  and  unless  removed 
by  operative  measures^ — dissection  layer  by  layer,  or  paracentesis — rapidly 
prove  fatal  by  compression  of  the  heart  and  other  mechanical  effects.  Puru- 
lent effusions,  unless  relieved  by  operation  and  drainage,  terminate,  as  a 
rule,  in  death.  The  pericarditis  with  effusion  in  scurvy,  chronic  nephritis, 
and  pygemia  is  almost  always  a  terminal  condition.  Heart  complications 
are  frequently  present.  There  is  myocarditis  involving  the  myocardium 
directly  in  relation  with  the  inflamed  epicardiiun.  Endocarditis  is  often 
also  present,  particularly  in  the  rheumatic  cases.  Old  valvular  lesions 
"with  associated  myocardial  changes  may  at  the  same  time  obscure  the  diag- 
nosis and  unfavorably  affect  the  prognosis.  When  recovery  takes  place  the 
pericardial  surfacesi  become  adherent.  The  prognosis  is  relatively  unfavor- 
able, as  the  primary  constitutional  condition  is  grave,  the  effusion  large, 
and  its  accumulation  rapid. 
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ii.  Adherent  Pericardium. 

Synechia  Pericardii:  Ohlilcration  of  llic  Pericardial  Sac. 

Pericardial  adliesions  constituto  a  constant  anatomical  .sequel  of 
pericarditis,  both  in  its  latent  and  manifest  forms.  The  extent  of  the 
adhesions  is  exceedingly  variable.  In  many  cases  there  are  merely  thread- 
like strings  or  hands  of  organized  tissue  extemling  from  the  visceral  to  the 
parietal  pericardium;  in  others  the  adhesion  between  their  membranes  is 
univei'sal  and  so  close  as  to  suggest  congenital  absence  of  the  pei'icardium. 
The  adjacent  i)leura  is  frequently  involved  and  in  extreme  cases  the  heart 
is  embedded  in  a  dense,  thick  connective-tissue  mass  including  the  fibrous 
pericardium  and  the  structures  with  which  it  is  in  relation — chronic 
aiihesive  mediastinitis. 

The  cases  of  simple  pericardial  adhesion  may  be  divided  into  two 
groups: 

(a)  Those  presenting  no  clinical  manifestations  and  found  ujion  post- 
mortem examination.  This  group  includes  the  cases  of  limited  adhesions 
and  the  threads  and  bands  which  scarcely  affect  the  free  movement  of 
the  heart  within  the  sac,  and  some  of  the  cases  in  which  more  general 
adhesions  exist. 

(b)  Those  in  which,  as  a  result  of  the  pericarditis  and  adhesions, 
chronic  myocarditis  has  occurred,  with  hypertrophy  and  dilatation  and  the 
symptoms  of  cardiac  inadequacy.  These  cases  do  not  always  show  general 
obliteration  of  the  sac.  A  high  grade  of  hypertrophy  may  occur  with  only 
partial  adhesion  between  the  layers. 

Symptoms. — There  are  cases  in  which  the  history  and  physical  signs 
are  positive,  but  for  a  long  period  symptoms  of  heart  disease  are  absent. 
After  a  time  the  symptoms  are  those  of  hypertrophy,  then  dilatation  and 
a  failing  heart. 

Physical  Signs. — Inspection. — In  young  persons  there  may  be  promi- 
nence of  the  pericardium  in  consequence  of  hypertroph}',  with  an  impulse 
visible  in  the  fourth,  fifth,  and  sometimes  the  sixth  interspace  and  to  the 
left  of  the  midclavicular  line.  While  the  hypertrophy  remains  marked  the 
impulse  may  be  strong  and  heaving,  but  when  it  gives  way  to  dilatation, 
the  impulse  becomes  more  extended  and  undulatory,  and  there  is  systolic 
retraction  in  the  neighborhood  of  the  apex.  The  systolic  indrawing  may 
extend  to  other  parts  of  the  cardiac  area.  It  is  sometimes  seen  at  the  base 
of  the  heart  and  may  be  confined  to  this  region.  An  energetic  retraction 
in  the  parts  about  the  ensiform  cartilage  upon  the  left  is  sometimes  seen. 
In  cases  in  which  there  are  strong  cardiodiaphragmatic  adhesions  a  visible 
systolic  retraction  may  be  detected  in  the  lower  left  ribs  and  interspaces 
behind — Broadbent's  sign.  Respiratory  movement  of  the  epigastrium 
may  be  embarrassed  by  the  pericardial  adhesions.  Friedreich's  sign, 
diastolic  collapse  of  the  cervical  veins,  is  sometimes  seen.  Palpation. — 
The  signs  obtained  by  inspection  are  confirmed  and  there  is  often  to  be 
felt  a  distinct  diastolic  shock.  The  movements  of  the  apex,  under  the 
influence  of  gravity,  upon  change  of  posture  are  less  marked  than  under 
normal  conditions.    Pulsus  paradoxus  may  be  present.    Percussion  shows 
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an  increase  in  the  transverse  diameter  of  the  heart,  and  since  there  are 
usually  also  pleural  adhesions  the  area  of  superficial  cardiac  dillness  may 
not  be  influenced  by  the  respiratory  movements.  Auscultation. — The 
signs  are  not  distinctive.  There  is  very  often  the  murmur  of  an  associated 
endocarditis,  especially  in  the  rheumatic  cases.  With  dilatation  there  is 
usually  the  systolic  mitral  murmur  of  relative  insufficiency.  Other  murmurs 
have  been  described,  especially  a  presystolic  murmur,  but  these  are  incon- 
stant and  accidental. 

Diagnosis. — The  direct  diagnosis  of  pericardial  adhesion  rests  upon 
the  history  of  pericarditis  and  the  presence  of  the  foregoing  signs  upon 
physical  examination.  In  some  cases  a  positive  diagnosis  cannot  be  made; 
in  others  it  can  be  made  with  certainty  even  in  the  absence  of  a  history  of 
pericarditis.  The  cases  that  present  the  greatest  difficulty  are  those  in  which 
there  are  adhesions  between  the  pericardium  and  epicardium  without  adhe- 
sions to  the  adjacent  structures ;  the  cases  in  which  the  diagnosis  may  often 
be  made  with  confidence  are  those  in  which  there  are  extensive  adhesions, 
not  only  between  the  visceral  and  parietal  pericardium,  but  also  between 
the  fibrous  pericardium  and  the  surrounding  parts — chronic  indurative 
mediastinitis.  Too  great  importance  may  be  given  to  systolic  retraction 
of  the  intercostal  space  in  the  region  of  the  apex.  This,  in  the  absence  of 
pericardial  adhesions,  may  be  due  to  atmospheric  pressure  when  the  ener- 
getically contracting  ventricles  are  not  followed  by  the  border  of  the  lung 
with  sufficient  promptness.  It  may  also  occur  in  hypertrophy  and  dilatation 
of  the  right  ventricle  when  the  left  ventricle  remains  small.  The  impulse 
is  that  of  the  right  ventricle,  and  to  the  left  of  it  there  may  in  some  cases 
be  seen  distinct  systolic  retraction.  As  a  rule,  to  which  there  are,  however, 
exceptions,  the  retraction  in  adherent  pericardium  is  more  energetic  than 
that  induced  by  atmospheric  pressure.  "When  systolic  retraction  occurs 
under  observation  after  an  attack  of  pericarditis  the  diagnosis  of  adherent 
pericardium  may  be  made.  In  a  doubtful  case  the  shadow  cast  by  the 
Eontgen  rays  may  be  of  service.  It  may  show  irregular  contour  of  the 
heart,  a  feeble,  restricted  cardiac  pulsation,  and  diminished  play  of  the 
diaphragm,  especially  in  its  central  parts. 

Prognosis. — The  outlook  in  simple  obliteration  of  the  pericardium 
depends  upon  the  influence  of  the  primary  pericarditis  and  the  subsequent 
adhesions  upon  the  myocardium.  So  long  as  the  heart  retains  its  function 
the  prognosis  is  favorable.  Upon  the  supervention  of  the  signs  of  cardiac 
insufficiency  it  becomes  unfavorable.  Stasis  symptoms,  dyspnoea,  cardiac 
irregularity  and  cyanosis  are  of  orainous  import.  Eelief  of  symptoms  and 
prolongation  of  life  have  followed  surgical  intervention — separation  of  the 
adherent  pericardium  from  the  sternum;  removal  of  the  sternum  with  its 
anterior  periosteum,  allowing  the  posterior  periosteum  to  remain  in  situ. 

iii.  Hydropericardium;  Hydrops  Pericardii. 

Dropsy  of  the  pericardium  occurs  in  connection  with  general  dropsy 
in  the  course  of  renal,  less  frequently  of  heart  disease,  and  in  association 
with  effusions  into  the  other  great  serous  sacs,  the  pleurge  and  peritoneum. 
In  rare  eases  of  scarlet  fever  this  condition  has  been  observed  in  the  absence 
of  dropsy  in  other  parts.  Normally  the  pericardial  sac  contains  a  small 
amount  of  clear  yeUow  serum,  5-10  c.c.    In  hydropericardium  the  quantity 
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rarely  exceeds  150-200  c.c.  This  transudate  is  clear,  yellowish,  and  may 
contain  a  few  rod  blood-corpuscles.  The  pericardium  is  smooth  and  i^listen- 
injr.  Chylous  etT'usion  is  a  very  rare  condition.  Ilydropericai'dium  presents 
the  physical  siu^ns  of  a  moderate  pericardial  etfusion.  frora  which  it  cannot 
be  dift'erentiated  except  by  the  history  and  the  associated  clinical  phenom- 
ena or  paracentesis  pericardii.  It  does  not  directly  tend  to  cause  death, 
but  constitutes  an  additional  dancror  in  the  serious  affections  in  whicli  it  arises 
as  a  complication. 

iv.  Haemopericardium. 

Hemorrhage  into  the  pericardial  sac  is  to  be  differentiated  from  hemor- 
rhagic pericardial  effusion.  It  results  from  wounds  or  rupture  of  the  heart 
or  of  an  aneurism  of  the  aorta,  pulmonary  artery,  or  coronary  arteries,  and 
has  been  observed  as  a  consequence  of  ulceration  in  malignant  endocarditis. 
As  a  rule,  death  occurs  immediately  with  the  symptoms  of  internal  hemor- 
rhage. In  extremely  rare  instances  the  bleeding  is  more  slow,  especially 
in  cases  of  minute  rupture  of  the  heart,  and  time  permits  an  examination 
of  the  cases  with  a  view  to  their  diagnosis  and  treatment.  The  signs  are 
then  of  a  more  or  less  rapidly  accumulating  pericardial  effusion ;  the  symp- 
toms those  of  more  or  less  abundant  internal  hemorrhage.  The  prognosis 
is  in  the  highest  degree  unfavorable.  Traumatic  cases  may  recover  after 
immediate  operation — suturing  the  incised  wall  and  draining  tne 
pericai'dium, 

V.  Pneumopericardium. 

Air  or  gas  in  the  pericardial  sac  is  an  exceedingly  rare  condition. 
It  may  result  from  external  wounds,  perforation  of  the  oesophagus  or 
stomach,  subphrenic  pyopneumothorax,  a  tuberculous  cavity  involving  the 
pericardiimi,  or  spontaneously  without  solution  of  continuity  in  the  sac  from 
the  presence  of  the  Bacillus  aerogenes  capsulatus.  The  area  of  cardiac  dul- 
ness  is  replaced  by  tympany.  The  impulse  in  the  recumbent  posture  dis- 
appears, though  it  may  be  felt  when  the  patient  sits  up.  The  movements 
of  the  heart  are  accompanied  by  coarse  churning,  gurgling  noises,  and  the 
heart  sounds  have  a  loud,  metallic  ring,  which  may  be  heard  at  some  distance 
from  the  chest.     Fluid  is  usually  also  present. 

vi.  Calcification  of  the  Pericardium. 

Deposition  of  lime  salts  sometimes  takes  place  in  tuberculous  peri- 
carditis and  in  pyoperieardium  with  resorption  of  the  fluid.  The  condition 
may  be  partial  or  complete,  so  tha.t  the  heart  is  encased  in  a  sort  of  bonv 
shell.  Strangely  enough  it  is  usually  latent,  though  a  diagnosis  of  adherent 
pericardium  has  been  made.     The  lesion  is  exceedingly  rare. 

V.  DISEASES  OF  THE  ENDOCARDIUM, 
i.    Endocarditis. 

Definition. — Inflammation  of  the  lining  membrane  of  the  heart. 

In  by  far  the  greater  number  of  the  cases  the  inflammatory  process  is 
restricted  to  the  valves — valvular  endocarditis:  exceptionally  it  extends 
to  the  lining  membrane  of  the  wall  of  the  heart — mural  endocarditis. 

Two  forms  of  endocarditis  are  recognized,  acute  and  chronic. 
41 
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(a)   Acute  Endocarditis. 

Acute  endocarditis  is  of  every  grade  of  intensity.  Its  milder  forms 
run  a  favorable  course,  and  the  inflammatory  lesions,  though  they  impair 
the  function  of  the  valves,  are  not  destructive.  Its  severe  forms  are  at- 
tended with  grave  symptoms  and  usually  end  in  death,  and  the  lesions 
comprise  ulceration  and  necrosis  of  the  affected  valves  and  adjacent  parts. 
It  is  convenient  to  describe  separately  acute  simple  or  benign  endocarditis, 
and  acute  ulcerative,  infective,  or  malignant  endocarditis.  Between  these 
two  forms  there  is  no  abrupt  anatomical  or  clinical  dividing  line. 

The  lesions  in  simple  endocarditis  consist  of  minute  wart-like  vegeta- 
tions, hence  the  descriptive  terms  vegetative  or  verrucose  endocarditis. 
The  left  side  of  the  heart  is  involved  more  commonly  than  the  right,  and 
the  mitral  than  the  aortic  leaflets.  These  vegetations  are  arranged  in  lines 
upon  the  auricular  surface  of  the  auriculoventricular  leaflets  and  the  ventric- 
ular surface  of  the  sigmoid  cusps  a  little  distance  back  of  the  free  edges  of 
the  valves.  The  clinical  course  of  the  disease  is  determined  by  the  subse- 
quent changes  in  the  valvular  lesions,  which  may  result  in  organization 
with  trifling  permanent  alteration;  in  progressive  sclerotic  changes  and 
deformity — chronic  valvidar  disease;  in  the  detachment  of  loose  vegetations 
and  embolism;  or  finally  in  an  overgrowth  of  the  vegetations  and  ulcerative 
destruction  of  the  valve  leaflets — malignant  endocarditis.  In  the  last,  not 
only  the  leaflets  but  also  adjacent  parts  may  be  destroyed,  with  perfora- 
tion of  a  valve,  the  septum,  or  the  wall  of  the  heart,  and,  owing  to 
the  loosely  organized  character  of  the  exuberant  vegetations,  multiple 
embolism  is  common. 

The  valve  systems  affected  are  in  the  order  of  frequency  as  follows: 
mitral  alone,  aortic  alone,  aortic  and  mitral  together,  tricuspid,  and  pul- 
monary. The  walls  of  the  heart  are  involved,  as  a  rule,  only  in  connection 
with  the  valves.  Endocarditis  in  fetal  life  usually  involves  the  right  side 
of  the  heart. 

Etiology.  —  Predisposing  Influences.  —  Acute  endocarditis,  both 
simple  and  malignant,  has  been  met  with  under  circumstances  in  which 
no  antecedent  or  primary  disease  or  lesion  could  be  demonstrated.  In 
the  majoritty  of  instances  it  is  a  secondary  affection.  Focal  infection, 
tonsils,  teeth,  accessory  sinuses,  bronchopulmonary  lesions,  urethra,  prostate, 
etc.,  should  be  sought  for.  Simple  Endocarditis. — Rheumatic  fever  is  by  far 
the  most  common  primary  affection.  Chorea,  tonsillitis,  scarlet  fever,  and 
croupous  pneumonia  are  very  frequent.  It  is  rare  in  enteric  fever,  measles, 
diphtheria,  variola,  and  varicella.  In  gout,  diabetes,  chronic  nephritis, 
and  cancer  simple  endocarditis  is  occasionally  observed.  Acute  endocarditis 
is  common  in  old  cases  of  valvular  disease — recurrent  endocarditis.  Malig- 
nant Endocarditis. — Here  also  rheumatic  fever,  pneumonia,  and  other  acute 
infections  play  an  important  part  as  the  primary  disease.  But  it  is  espe- 
cially in  septic  processes  that  malignant  endocarditis  occurs.  Recurrent 
endocarditis  is  frequently  malignant  in  type.  Malignant  endocarditis  con- 
stitutes a  grave  danger  in  gonorrhoeal  infection,  especially  in  the  male.  The 
malignant  form  is  exceedingly  rare  in  enteric  fever,  diphtheria,  tuberculosis, 
dysentery,  and  scarlet  fever. 

Heredity  plays  an  important  role  in  the  predisposition  to  endocarditis. 
There  are  many  families  in  which  the  liability  is  plainly  manifest  in  succes- 
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sive  generations.  Rheumatic  endocarditis  is  especially  common  in  child- 
hood and  early  adult  life.  It  may,  however,  occur  at  any  af2;e.  After  forty 
the  liability  to  a  (ii-st  attack  of  rheumatic  fever  is  .sli{<ht.  Chorea  is  more 
common  in  girls  than  in  boys,  and  it  is  in  accordance  with  this  fact  that  the 
incidence  of  simple  endocarditis  is  somewhat  greater  in  females.  The 
especial  liability  to  sepsis  which  attends  the  child-bearing  function  con- 
stitutes an  important  predisposing  influence  to  the  graver  forms  of 
enilocarditis. 

Exciting  Cause. — The  pyogenic  bacteria  which  are  present  in  the 
lesions  of  the  primary  disease  are  found  in  the  valvular  vegetations  and  in 
the  infected  emboli  common  in  malignant  endocarditis.  One  or  more 
varieties  may  be  identified  in  the  same  case.  The  more  common  are  strep- 
tococci, staphylococci,  pneumococci,  and  gonococci.  Much  less  frequently 
the  bacillus  of  enteric  fever,  diphtheria,  tuberculosis,  and  the  Bacillus  coli 
communis  have  been  found.  In  the  simple  endocarditis  of  chronic  diseases 
and  cachectic  states  micro-organisms  may  be  absent. 

SIMPLE  ENDOCARDITIS. 

Symptoms. — This  form  very  often  runs  a  latent  course  without  modi- 
fication of  the  symptoms  of  the  primary  affection.  In  other  cases  increased, 
pulse-frequency,  slight  irregularity  in  the  action  of  the  heart,  a  sense  of 
precordial  oppression,  and  attacks  of  dyspnoea  occur.  There  may  or  may 
not  be  a  rise  of  temperature  in  rheumatic  cases  without  fresh  joint  affection. 
In  young  children  rheumatic  endocarditis  may  occur  with  trifling  mani- 
festations of  illness  and  without  arthritis,  the  true  nature  of  the  attack 
being  revealed  by  the  physical  signs,  the  subsequent  valvular  disease, 
and  recurrent  attacks  of  well-characterized  articular  rheumatism.  Again, 
to  these  symptoms  there  may  be  added  the  manifestations  of  acute  cardiac 
insufficiency  and  grave  constitutional  disturbances — irregular,  rapid,  and 
feeble  pulse,  faintness,  oppression,  orthopnoea,  high  fever  not  conforming 
to  type,  profuse  perspirations,  and  extreme  pallor.  Such  cases  He  on  the 
border-line  between  simple  and  malignant  endocarditis. 

Physical  Signs. — A  murmur  may  develop  at  one  of  the  valvular 
areas.  Commonly  the  first  sound  is  impure  at  the  beginning  or  slightly 
rough.  This  change  increases  to  a  murmur  which  gradually  becomes 
distinct.  The  second  sound  may  be  reduplicated,  its  pulmonary  element 
accentuated.  There  may  be  slight  increase  in  the  transverse  diameter 
of  the  heart  and  displacement  of  the  apex  to  the  left,  signs  of  implication 
of  the  myocardium. 

Diagnosis. — Simple  endocarditis  in  many  of  the  cases  is  discovered 
only  by  systematic  routine  examination.  Very  often  it  is  not  recognized 
at  all.  Recent  endocarditis  is  sometimes  found  in  cases  of  nephritis  or 
carcinoma  in  which  no  murmur  has  been  heard.  When  heard  the  murmur 
may  be  due  to  relative  or  muscular  insuflSciency,  or  to  valvular  disease 
resulting  from  acute  endocarditis  in  the  past.  If  it  has  developed  under 
observation  the  latter  possibility^  may  be  excluded  but  not  the  former. 
If  it  becomes  more  distinct  and  persists  beyond  the  convalescence  from  the 
primary  disease,  a  diagnosis  of  acute  endocarditis  is  justified. 
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MALIGNANT  ENDOCARDITIS. 

Symptoms. — There  are  two  groups  of  symptoms:  those  due  to  the 
primary  disease  or  the  sepsis  to  which  it  has  given  rise,  and  those  due  to 
the  endocarditis.  Either  of  these  groups  may  dominate  the  chnical  picture. 
To  the  first  belong  irregular  fever,  copious  sweating,  profound  anaemia, 
delirium,  and  loss  of  strength;  to  the  second  group  a  curious  air  hunger, 
paroxysmal  dyspnoea,  orthopnoea,  palpitation,  frequent  and  irregular  action 
of  the  heart,  and  the  phenomena  caused  by  emboli  in  various  tissues  and 
organs.  A  very  common  point  of  entrance  for  the  infection  is  in  lesions 
of  the  female  reproductive  organs.  Injuries  of  the  integument,  boils  and 
abscesses,  suppuration  of  the  middle  ear,  inflamed  hemorrhoids,  gonor- 
rhoea in  the  male,  croupous  pneumonia,  and  suppurative  disease  of  the 
liver  or  of  bone  are  frequent  causes.  Old  valvular  disease  of  the  heart  is 
very  common.  The  anamnesis  is  of  great  value  in  the  diagnosis.  In  a 
doubtful  case  this  ground  must  be  carefully  gone  over.  Septic,  typhoid, 
cerebral,  and  cardiac  forms  are  described,  but  the  picture  is  a  very  diverse 
one  ahd  the  distinctions  are  by  no  means  clear.  The  Septic  Form. — There 
is  usually  a  history  of  puerperal  infection,  a  neglected  wound,  acute  necro- 
sis, or  gonorrhoea.  Severe  rigors,  irregular  pyrexia,  colliquative  sweating, 
and  vomiting  are  common.  Heart  symptoms  are  sometimes  subordinate 
and  the  signs  overlooked.  Embohsm  is  common.  The  Typhoid  Form. — 
The  temperature  is  high  and  subcontinuous  or  remittent  in  type.  There 
are  great  depression,  diarrhoea,  sometimes  tympany,  drenching  sweats,  de- 
lirium, somnolence,  and  a  tendency  to  coma.  Heart  symptoms  are  often 
obscure.  Murmurs  may  be  absent.  The  Cerebral  Form. — The  onset 
is  abrupt  with  the  signs  of  a  basilar  or  cerebrospinal  meningitis.  Sud- 
den violent  delirium  is  followed  by  coma.  The  Cardiac  or  Recurrent 
jTqrm. — This  variety  occurs  in  individuals  who  are  the  subjects  of  chronic 
valvular  disease.  The  symptoms  are  very  variable.  The  attack  may  run 
a  rapidly  fatal  course  with  septic  or  so-called  typhoid  phenomena  and 
high  fever,  or  recovery  take  place  after  several  weeks.  Repeated  attacks 
with  the  clinical  manifestations  of  an  acute  endocarditis  may  occur. 

Endocarditis  Lenta. — Under  this  term  a  form  of  malignant  endocarditis 
due  to  Streptococcus  viridans  has  been  described.  There  is  more  or  less 
continued  fever,  with  chills,  sweating  and  irregular  remissions  and  exacer- 
bations. Pallor,  sallowness,  petechia,  tender  cutaneous  nodules  upon  the 
hands  and  feet  are  present.  Albuminuria  with  occasional  urinary  blood 
signs  is  common.  Leucocytosis  is  constant.  The  physical  signs  of  an  acute 
endocarditis  are  usually  but  not  invariably  present.  Blood  cultures  show  the 
presence  of  8.  viridans.  Signs  of  septic  infarction  of  various  viscera  occur. 
The  progress  of  the  disease  is  slow  and  the  termination  in  recovery  extremely 
rare.  Post-mortem  findings  comprise  in  addition  to  the  lesions  of  malignant 
endocarditis,  those  of  infarction  of  the  kidneys,  spleen,  brain  and  other 
organs. 

Embolism  may  cause  the  most  diverse  manifestations,  among  which 
are  delirium,  coma,  hemiplegia,  monoplegia,  and  central  derangements  of 
vision  and  hearing  in  consequence  of  implication  of  arterial  branches  in  the 
brain  or  meninges ;  pain  in  the  splenic  area  from  infarction  and  perisplen- 
itis; pain  in  the  lumbar  region  and  bloody  urine  from  infarction  of  one  or 
both  the  kidneys ;  and  abscesses  in  the  subcutaneous  tissues,  which  are  often 
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multiple.     The  last  are  conunon  in  the  itt^s  and  feet,  less  so  in  the  arms, 

oct'asioiial  in  the  buttoclvs  or  .sluniUlers,  and  iiirreiiiicnt  in  the  face  or  neck. 
To  this  cause  must  also  be  ascribed  the  retinal  heiMorrha;:^e  which  sometimes 
occurs,  and  the  rare  complication  of  suppurative  panophthalmitis.  Ery- 
thematous and  petechial  rashes  are  conunon.  Jaundice  occasionally  occurs. 
As  in  other  forms  of  sepsis,  diarrhoea  is  often  troublesome.  Leucocytosis  is 
usually  present. 

Physical  Signs. —  'i'here  are  no  signs  of  importance  upon  inspection. 
Palpation  yields  valuable  infonhation  as  to  the  character  and  extent  of  the 
impulse.  Thrills  in  the  mitral  and  aortic  areas  may  be  felt.  Percussion 
shows  the  heart  to  be  moderately  enlarged  in  its  tran.svei'se  diameter,  espe- 
cially to  the  right  of  the  sternal  border — dilatation  of  the  right  ventricle. 
Upon  auscultation  the  signs  are  by  no  means  constant.  Errors  in  diagnosis 
may  be  avoided  by  bearing  in  mind  the  fact  that  in  a  considerable  propor- 
tion of  the  cases  no  murmur  can  be  detected  upon  careful  search.  Usually, 
however,  there  are  well-marked,  often  harsh,  murmurs  in  the  mitral  and 
aortic  areas,  mostly  systolic,  but  frequently  also  presystolic  or  diastolic  as  the 
case  may  be,  and  often  changing  their  quality,  rhythm,  and  intensity  from 
time  to  time.  This  variability  in  the  murmurs  and  in  thrills  when  present 
corresponds  to  changes  in  the  dimensions  and  other  physical  characters  of 
the  lesions,  and  constitutes  a  diagnostic  sign  of  the  highest  importance. 

Diagnosis  of  Malignant  Endocarditis. — -Direct. — In  the  absence  of 
the  physical  signs  of  endocarditis  and  of  embolism  the  recognition  of  the 
disease  may  be  impossible.  Sepsis,  associated  with  murmurs  which  vary 
in  character  and  intensity,  or  the  signs  of  embolism  form  the  basis  for  a 
positive  diagnosis. 

Differential. — The  following  conditions  are  to  be  considered:  Acute 
Simple  En-docardiUs. — The  general  symptoms  in  the  malignant  form  are 
much  more  intense.  Recurrent  chills,  irregular  pyrexia,  and  profuse  sweat- 
ing occur.  Embolic  processes  are  far  more  common.  There  are  borderline 
cases  which  may  be  referred  to  either  category,  but  in  these  the  absence  of 
a  focus  of  infection  is  in  favor  of  a  severe  fonn  of  the  benigii  type  of  the 
disease.  In  the  malignant  cases  leucocytosis,  petechial  eruptions,  and  the 
urinary  findings  of  acute  nephritis  are  of  diagnostic  importance.  Blood 
cultures  may  yield  conclusive  results.  Enteric  Fever. — ]\Iany  of  the  cases 
are  at  first  regarded  as  irregular  forms  of  enteric  fever.  The  gradual  rise 
of  temperature  in  the  latter  disease,  the  slowness  of  the  pulse  in  proportion 
to  the  pyrexia,  the  greater  enlargement  of  the  spleen,  the  rose  rash,  and  a 
positive  Widal  reaction  constitute  a  symptom-complex  not  seen  in  any  other 
affection.  It  is  true  that  a  rose  spot  or  two  may  sometimes  be  found  in  a  septic 
case.  Grave  cases  of  enteric  fever  with  secondary  infection  may  become 
distinctly  septic  and  develop  malignant  endocarditis.  Typhus  Fever. — 
This  now  infrequent  disease  usually  occurs  in  local  outbreaks,  and  is 
characterized  by  early  intense  headache,  stupor,  a  peculiar  petechial  rash 
appearing  about  the  fourth  day  and  all  over  the  body  except  the  face,  and  an 
average  course  of  about  fourteen  days.  Hemorrhagic  Smallpox. — This  rare 
malignant  variety  of  variola  occurs  only  in  the  unvaecinated  and  has  little 
in  common  with  ulcerative  endocarditis  except  its  profoundly  infectious 
nature  and  rapidly  fatal  issue.     Malarial  Fever. — In  some  of  the  cases  of 
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malignant  endocarditis  the  ague-like  paroxysms  of  chill,  fever,  and  sweating 
recur  with  "a  periodicity  suggestive  of  malarial  infection.  The  absence  of 
the  blood  parasite  and  the  total  failure  of  quinine  to  influence  the  progress 
of  the  disease  are  conclusive. 

Prognosis. — The  immediate  outlook  in  the  simple  form  of  acute  endo- 
carditis is  favorable.  In  the  majority  of  instances,  however,  it  proves  to 
be  the  point  of  departure  for  chronic  valvular  disease.  The  remote  conse- 
quences are  therefore  often  grave.  An  attack  in  early  life  may  prove  the 
cause  of  protracted  and  irremediable  disability  and  ill  health.  The  prog- 
nosis in  the  malignant  form  is  highly  unfavorable.  Most  of  the  cases  end 
in  death.  Those  that  recover  are  of  the  cardiac  type  and  recurrences  are 
common.  The  duration  of  malignant  endocarditis  varies  from  a  few  days 
to  several  weeks. 

(b)  Chronic  Endocarditis. 

Definition. — Connective-tissue  new  formation  in  the  valvular/  endo- 
cardium, having  its  beginning  in,  (a)  acute  endocarditis,  (b)  the  extension 
of  arteriosclerosis  from  the  arterial  system,  or  (c)  occurring  as  a  primary 
affection  and  leading  to  various  deformities  of  the  valves  and  impairment 
of  their  function. 

(a)  The  vegetations  and  thrombi  become  organized,  with  the  produc- 
tion of  nodular  fibroid  thickening  at  the  margins  and  later  throughout  the 
substance  of  the  leaflets.  The  connective-tissue  overgrowth  undergoes  con- 
traction, with  thickening,  incurving  of  the  edges  of  the  leaflets,  and  other 
coarse  deformities.  This  process  affects  the  left  side  of  the  heart  and  the 
mitral  valve  system  more  frequently  than  the  aortic,  (b)  The  sclerotic 
change  in  the  valves  arises  independently  of  an  antecedent  acute  endo- 
carditis, and  is  one  of  the  manifestations  of  a  general  or  more  or  less  exten- 
sive fibroid  transformation  affecting  the  arterial  system — arteriosclerosis. 
In  antenatal  life  the  right  heart  is  usually  affected;  after  birth  the  left 
heart.  This  process  generally  involves  the  aortic  valves  but  often  extends 
to  the  mitral,  and  in  rare  instances  affects  the  mitral  without  implication 
of  the  aortic,  (c)  Primary  sclerosis  occurs  as  the  result  of  habitual  pro- 
longed and  severe  muscular  effort.  The  aortic  valves  especially  suffer  in 
this  form  of  chronic  endocarditis.  The  toxins  of  syphilis  and  gout,  the 
intoxications  of  lead  and  alcohol,  prolonged  anxiety,  grief  and  worry,  and 
the  tissue  changes  incident  to  old  age  are  credited  with  the  production  of 
sclerotic  changes  in  the  valves.  Whatever  the  mode  of  origin  the  result  is 
the  same,  deformity  and  impairment  of  function. 

The  deformities  are  various  and  arise  from  thickening,  curling,  adhe- 
sions, superficial  necrotio  changes,  the  deposition  of  lime  salts,  loss  of  elas- 
ticity, and  the  stretching  of  parts  still  capable  of  yielding  to  pressure.  The 
papillary  muscles  show  sclerotic  changes,  particularly  at  their  tips.  The 
chorda?  tendinege  are  shortened  and  thickened  and  in  some  instances  de- 
stroyed.   Chronic  mural  endocarditis  may  be  due  to  myocardial  changes. 

The  effect  of  the  valvular  lesions  is  insufficiency  or  stenosis,  which  may 
be  single  or  combined. 

The  derangement  of  function  in  both  insufficiency  and  stenosis  con- 
sists in  an  interference  of  the  normal  course  of  a  part  of  the  blood  stream. 
In  insufficiency  the  affected  blood  is  permitted  to  flow  back  through  the 
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orifice — rojjrurfiritation  ;  in  stciinsis  it  is  laid  hack  at  the  orifice.  In  the 
oomhined  lesions  soiiu'  of  I  he  hhxHi  is  lield  hack  and  some  j)asses  hack. 
The  altered  valves  can  iieitlier  he  completely  closed  nor  i'uUy  opened.  The 
overfilled  chain  her  and  increased  resistance  demand  increased  work  on 
the  part  of  the  heart,  and  this  leads  to  hyjx'rtrophy.  When  the  increase 
in  work  and  the  increase  in  power  are  e(iual  the  halance  of  the  cire\dation  is 
maintained  and  the  lesion  is  said  to  be  compensated.  The  tendency  on 
the  part  of  tlie  valvidar  le.sion  is  to  progress.  That  on  the  part  of  the  com- 
pensatinjj:  hypertropliy  is  to  advance  at  an  erinal  rate.  Thus  compensation 
advances  hand  in  hand  with  the  lesion,  and  symi)toms  are  absent.  This 
process  goes  on,  however,  at  the  cost  of  corresponding  impairment  of  the 
reserve  power  of  tlie  heart.  The  capacity  for  extraordinary  work  is 
progressively  impaired.  A  sudden  violent  effort,  hill  climbing,  worry,  the 
stress  of  life,  an  acute  illness  reveal  beginning  cardiac  inadequacy.  It  is 
fortunate  that  in  the  physical  signs  of  valvular  disease  we  have,  while  com- 
pensation is  still  maintained,  the  means  of  recognizing  the  condition  and 
can  institute  measures  to  avert  disaster.  There  are  cases,  however,  in  which 
compensation  does  not  occur.  The  lesion  is  too  great  or  has  developed 
too  rapidly,  or  the  myocardium  is  unsound,  and  dilatation  takes  place 
at  once. 

After  a  time  the  compensation  becomes  impaired.  Tliis  change  may 
be  due  to  further  advance  in  the  valvular  lesion,  with  which  the  heart 
muscle  is  unable  to  keep  pace,  or  to, the  insufficiency  to  which  the  hyper- 
trophied  muscular  tissue  is  peculiarly  prone.  The  manifestations  are  not 
different  from  those  of  chronic  myocarditis  due  to  other  causes.  They 
vary  progressively  in  degree.  Hence  the  terms  impaired  compensation, 
broken  or  lost  compensation,  de-compensation. 

It  is  in  vahailar  disease  that  a  functional  diagnosis  is  of  the  highest 
importance.  Not  so  much  what  is  the  lesion  or  the  valve  system  involved, 
as  how  it  affects  the  function  of  the  heart,  is  the  question  in  the  individual 
case.  The  condition  of  the  heart  muscle  is  far  and  away  more  important  than 
the  valvular  lesion.  Is  the  compensation  maintained  or  impaired  ?  This  is  the 
main  point.  If  impaired,  to  what  extent?  Upon  the  reply  to  these  questions 
the  management  of  the  ease  and  the  future  of  the  patient  depend. 

When  the  vahiilar  lesion  is  compensated  the  arterial  pressure  is  normal, 
lender  ordinary  circumstances  there  is  no  dyspnoea  upon  moderate  exertion. 
Cyanosis  is  not  present.  The  liver  is  not  enlarged,  and  the  normal  amount 
of  urine  is  voided.  We  think  too  much  of  the  condition  of  the  valves ;  too 
little  of  that  of  the  myocardium.  The  former  is  beyond  the  reach  of  pro- 
phylaxis and  cure.  Intelligent  attention  to  the  latter  means,  in  many  cases, 
the  relief  of  distressing  symptoms  and  the  postponement  of  disaster.  When 
compensation  fails  the  heart  is  enlarged  toward  the  right,  there  is  dyspnoea 
npon  slight  exertion  or  even  at  rest,  orthopnoea,  faint  cyanosis,  enlargement 
of  the  area  of  liver  dulness,  a  feeble  impulse,  and  a  small,  rapid,  often 
irregular  pulse, — all  manifestations  of  cardiac  inadequacy. 

About  75  per  cent,  of  the  cases  are  due  to  acute  endocarditis,  about 
12  per  cent,  to  arteriosclerosis,  and  the  remainder  to  primarj^  vahiilar 
sclerosis  and  other  causes.  Of  the  cases  resulting  from  acute  endocarditis 
nearly  60  per  cent,  are  due  to  rheumatic  fever.  The  distribution  of  the 
lesions  in  valvular  disease  follo^^'ing  rheumatism  is,  according  to  Romberg, 
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as  follows :  mitral  about  59  per  cent. ;  mitral  and  aortic  29  per  cent. ;  aortic 
alone,  9  per  cent. ;  and  mitral  and  tricuspid,  and  with,  these  the  aortic  and 
pulmonary,  3  per  cent.  As  to  age,  most  of  the  cases  originating  in  rheumatic 
endocarditis  are  first  recognized  between  the  tenth  and  thirtieth  years. 
The  chronic  endocarditis  of  early  life  is  mostly  due  to  acute  endocarditis ; 
that  of  advancing  years  to  sclerosis.  Thei  two  sexes  are  liable  nearly  to  the 
same  degree.    Other  predisposing  influences  are  unimportant. 

VI.  CHRONIC  VALVULAR  DISEASE, 
i.  Aortic  Insufficiency 

Aortic  Incompetence;  Aortic  Regurgitation;  Carrigan's  Disease. 

The  valves  fail  to  close  the  aortic  orifice  and  a  portion  of  the  blood 
that  has  passed  into  the  aorta  with  the  systole  returns  to  the  ventricle 
during  diastole. 

The  loss  of  function  is,  in  a  great  majority  of  the  cases,  the  result 
of  deformity  of  the  valves;  in  others  it  is  due  to  dilatation  of  the  aortic 
ring — relative  aortic  incompetency. 

The  deformity  may  be,  (a)  congenital,  and  arise  from  the  fusion  of 
two  semilunar  leaflets  at  their  lateral  borders,  or  from  a  narrow  slit  par- 
allel with  and  close  to  the  free  edge.  Such  valves  frequently  show  sclerotic 
changes,  (b)  The  result  of  acute  endocarditis  in  which  the  insufficiency  is 
caused  by  the  vegetations,  or  by  ulceration  and  necrosis,  or  by  adhesions 
with  the  later  changes  which  attend  sclerosis,  (c)  The  manifestation  of 
progressive  sclerotic  processes,  thickening,  rigidity,  iijcurving  at  the  borders, 
and  shortening  of  the  valves,  (d)  Rupture  of  a  valve  segment,  an  accident 
due  to  excessive  muscular  strain,  probably  never  occurring  in  previously 
sound  valves  and  very  infrequent  in  disease,  if  the  ulcerated  and  necrotic 
valves  of  malignant  endocarditis  be  excepted. 

Dilatation  of  the  outlet  may  occur  in  arteriosclerosis  involving  the 
aorta  immediately  above  the  outlet,  in  aneurism  of  the  ascending  portion 
of  the  aortic  arch,  and  in  advanced  age  as  a  senile  change.  In  aortic  in- 
sufficiency due  to  acute  endocarditis  there  is  frequently  also  some  degree 
of  stenosis;  in  the  form  associated  with  arteriosclerosis  narrowing  is 
comparatively  rare. 

Etiology. — Aortic  insufficiency  may  occur  at  any  age.  It  is,  however, 
chiefly  met  with  in  middle  life  and  is  far  more  common  in  males  than  in 
females.  Rheumatic  fever  and  other  acute  infections  associated  with  acute 
endocarditis,  conditions  which  favor  arteriosclerosis,  as  occupations  involv- 
ing continuous  and  prolonged  excessive  muscular  effort,  injudicious  devotion 
to  athletics,  poisons  such  as  lead  and  alcohol,  and  gout  and  syphilis  are 
important  etiological  factors. 

Direct  Effects  upon  the  Heart  and  Vessels. — The  reflux  of  blood  causes 
overdistention  of  the  left  ventricle  and  diminution  of  the  normal  amount 
in  the  aorta  and  its  branches.  The  failure  of  the  valves  to  close  deprives 
the  blood  in  the  arterial  tree  of  its  normal  base  of  support,  which  is  trans- 
ferred in  a  degree  corresponding  to  the  valvular  defect  to  the  ventricular 
wall.  The  cavity  of  the  ventricle  is  overdistended.  Dilatation  occurs 
and  is  followed  by  hypertrophy.     In  the  sclerotic  forms  the  compensation 
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follows  the  lesion  and  symptoms  do  not  fi)r  n  time  occur.  In  the  suddenly 
developing  cases — ulcerative  lesions.  ruj)ture — comijensation  does  not 
occur,  and  the  gravest  symptoms  of  acute  dilatation  of  tiie  heart  imme- 
diately follow.  The  cardiac  hypertrophy  and  dilatation  are  often  extreme. 
There  may  be  associated  lesions  of  the  mitral  leaflets.  Relative  mitral 
insufficiency  results  from  the  enlargement  of  the  mitral  ring.  The  left 
auricle  thereupon  undergoes  dilatation  and  hypertrophy,  and  as  the  case 
progresses  similar  changes  take  place  in  the  right  chambers  of  the  heart. 
With  each  systole  the  dilated  and  hypertrophied  ventricle  sends  into  the 
arteries  an  increased  amount  of  blood  with  augmented  force.  There  is 
immediate  but  momentary  widening  and  elongation  of  these  vessels 
visible  in  their  superficial  branches — locomotor  pn!sntion. 

Symptoms. — Compensation  may  be  fully  maintained  for  a  long  time. 
Pain  is  among  the  earlier  symptoms.  It  is  sometimes  dull  and  limited  to 
the  precordial  sometimes  sharp  and  parox3'smal,  radiating  to  the  neck 
and  left  arm.  Angina  pectoris  is  common.  Anaemia  is  also  a  compara- 
tively early  manifestation. 

As  compensation  fails,  symptoms  of  cerebral  anaemia  occur  upon 
sudden  effort,  rising  from  bed,  or  in  the  act  of  defecation.  Among  these 
are  headache,  vertigo,  phosphenes,  and  faintness.  Presently  to  these  are 
added  precordial  distress,  and  sometimes  palpitation,  dyspnoea,  and 
oedema  of  the  feet.  Cyanosis  is  not  common  and  blood-streaked  sputa 
less  frequent  than  in  other  forms  of  chronic  valvular  disease.  Insomnia 
and  annoying  dreams,  delirium  and  hallucinations,  and  a  suicidal  tendency 
are  symptoms  of  the  later  stages.  Irregular  fever  and  embolism  in  various 
arterial  distributions  may  be  the  manifestations  of  an  intercurrent  acute 
endocarditis. 

Physical  Signs. — Inspection  jaelds  characteristic  signs.  This  is  a 
valvular  disease  which  may  often  be  recognized,  when  the  patient  is 
stripped  to  the  waist,  by  inspection  alone.  There  are  the  evidences  of  a 
high  grade  of  cardiac  hypertrophy,  namely,  dislocation  of  the  apex  beat 
to  the  left  and  downward  occasionally  as  far  as  the  line  of  the  anterior 
axillary  fold  and  the  seventh  or  eighth  interspace;  a  widely  extended 
heaving  impulse;  prominence  in  the  precordial  area,  especial! j'  in  young 
persons;  throbbing  at  the  root  of  the  neck.  The  superficial  arteries 
abruptl}"  expand  and  almost  as  suddenly  collapse.  With  each  pulsation 
they  are  throw^n  into  sinuous  curves,  w^hich  are  conspicuous  in  the 
temporals,  brachials,  and  radials.  The  pulsating  aorta  may  be  seen 
in  the  episternal  notch  and  in  the  epigastrium.  Capillary  pulsation 
follows  the  line  drawn  upon  the  forehead  with  the  finger-tip,  or 
may  be  seen  in  the  finger-nails,  or,  in  marked  cases,  it  may  occur 
at  times  spontaneously  in  the  hands  and  face.  Venous  pulsation  is 
sometimes  visible,  especially  in  the  large  veins  of  the  back  of  the 
hands.  The  pulse  has  the  peculiarities  of  the  Corrigan  or  water-hammer 
pulse.  It  is  appreciably  retarded,  large,  quick,  and  rapidly  receding. 
It  is  for  this  reason  spoken  of  as  the  collo'psdng  pulse.  This  last  pecu- 
liaritj'  is  intensified  when  the  hand  is  raised.  Upon  palpation  a  forcible 
impulse  may  be  located  in  two  or  three  intercostal  spaces,  and  general 
heaving  of    the  chest    perceived    by  palpation  with    the  whole  hand.     A 
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■diastolic  thrill  may  sometimes  be  felt.  Systolic  depression,  when  present, 
is  not  so  often  the  sign  of  pericardial  adhesion  as  of  atmospheric  pressure. 
Upon  ophthalmoscopic  examination  the  retinal  arteries  are  seen  to  pul- 
sate. In  aortic  regurgitation  of  high  grade  there  is  sometimes  seen  distinct 
backward  nodding  of  the  head  corresponding  to  the  systole.  Upon  per- 
cussion, since  the  hypertrophied  heart  pushes  the  lung  before  it,  the  area 
of  superficial  dulness  and  that  of  deep  dulness  are  alike  greatly  increased, 
especially  downward  and  to  the  left.  In  extreme  enlargement  of  the  left 
ventricle  the  right  heart  is  displaced  to  the  right. 

Upon  auscultation  there  is  to  be  heard  at  the  base  of  the  heart  and 
■downward  a  diastolic  murmur,  caused  by  the  reflux  of  blood  through  the 
insufficiently  guarded  aortic  orifice  into  the  ventricle.  This  murmur  is 
^  often   faint    at    the   aortic    car- 

tilage, but  usually  distinct  or 
loud  at  the  sternal  end  of  the 
third  left  intercostal  space  or 
third  cartilage,  over'  the  seat  of 
the  valve,  and  propagated  along 
the  left  border  of  the  sternum 
to  the  ensiform  cartilage.  The 
diastolic  murmur  of  aortic  in- 
sufficiency is,  in  many  cases, 
more  distinct  at  the  pulmonary 


Fig.  349A. — Aortic  regurgitation;   carotid  tracing. 


Fig.  349B. — Aortic  regurgitation;  radial  tracing. 

■thq,n  at  the  aortic  punctum  maximum.  It  usually  is  loud  at  the  beginning 
and  rapidly  becomes  fainter  and  lasts  throughout  the  period  of  diastole. 
The  murmur  of  aortic  insufficiency  may,  in  some  cases,  be  more  distinct 
in  the  recumbent  than  in  the  erect  posture.  The  second  aortic  sound 
is  either  wholly  inaudible,  being  replaced  by  the  murmur,  or  faintly  heard 
■over  the  aortic  cartilage,  or  finally,  when  absent  at  that  point,  it  may  be 
heard  over  the  carotid.  The  first  sound  may  be  normal  at  the  base. 
A  systolic  murmur  is  not  always  the  sign  of  combined  stenosis.  It  is 
commonly  short,  and  when  coarse  and  accompanied  by  a  thrill  it  may  be 
the  sign  of  rigid  lesions  projecting  into  the  aortic  space  without  actual 
narrowing,  or  of  abrupt  aortic  dilatation.  While  compensation  remains  good, 
the  first  sound  at  the  apex  is  normal  or  simply  intensified  and  prolonged. 
When  it  fails,  the  systolic  murmur  of  relative  mitral  insufficiency  is  heard. 
Flint's  Murmur. — A  coarse,  rumbling  murmur,  presystolic  in  time, 
heard  in  a  limited  area  just  above  the  apex,  and  accompanied  by  a  thrill. 
This  murmur  has  the  same  qualities  and  time  relation  to  the  cardiac  revolu- 
tion as  the  murmur  of  mitral  stenosis,  but  it  is  not  associated  with  the  sharp 
first  sound,  the  abrupt  impulse,  and  the  pulsation  in  the  second  and  third 
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mtei*spaces  which  eharaclerizc  wt'll-iiiarki-d  cases  of  mitral  slencjsis.  It 
is  not  licard  contiiniously,  hut  comes  and  j,'ot's  uiidi-r  conditions  not  well 
understood,  and  is  met  with  in  a  hir^e  proportion  of  the  cases  of  uucomi>li- 
eated  aortic  insufticicncy. 

Over  liirirer  aiteries,  and  especially  over  thi'  femoral,  there  is  sometimes 
heard  adouble  murnuir — Purozit  z's  nuirmur.  The  arteries  Ix'tween  the  pulse- 
heats  are  abnormally  empty  and  soft.  The  systolic  hlood-pressure  is  hit;h  and 
the  diastolic  pres.sure  al)nornudly  low.  The  sphy<;mof;rain  is  characterized 
hy  abrupt  hiirh  ascent,  sharp  sunnnit,  and  faintly  marked  dicrotic  notch. 

Diagnosis. — The  diuect  DiAtiXOsis  of  aortic  insulliciency  rests  u])on  the 
presence  of  a  diastolic  murmur,  cardiac  hypertropliy,  and  the  pulse  of  Cor- 
rigan — pulsus  celer.  It  finds  support  in  the  occurrence  of  Flint's  murmur, 
or  an  associated  aortic  systolic  or  mitral  systolic  murmur — relative  insuffi- 
ciency— and  in  the  tendency  to  massive  hypertrophy.  There  are  eases  in 
which  the  tliastolic  murmur  cannot  be  heard,  or  a  systolic  murmur  only  is 
present,  yet  the  pulse  and  cardiac  hypertrophy  point  to  insufficiency  of  the 
aortic  valve.  In  high  fever  with  great  loss  of  arterial  tone,  intense  anaemia, 
some  cases  of  hysteria  and  neurasthenia,  and  the  more  acute  forms  of  exoph- 
thalmic goitre,  the  conditions  of  the  peripheral  circulation  are  very  suggestive 
of  aortic  insufficiency,  but  in  all  these  the  history  of  the  case  and  the  concomi- 
tant symptoms  and  physical  signs  are  of  help  in  the  differential  diagnosis. 

Prognosis. — The  compensation  may  be  maintained  for  years  without 
symptoms  referable  to  the  heart,  and  the  patient  lead  a  fairly  active  life. 
The  outlook  is  better  when  the  valvular  defect  follows  acute  endocarditis 
and  develops  early  in  life.  Associated  mitral  lesions  are  unfavorable.  Rela- 
tive mitral  insufficiency,  by  which  the  arterial  conditions  are  modified, 
tends  to  transfer  the  stress  of  compensation  from  the  left  ventricle  to  the 
auricle  and  thence  to  the  right  heart.  Sudden  death  is  a  danger.  It  often 
occurs  w'ithout  marked  previous  symptoms  of  heart  disease.  "When  com- 
pensation fails  more  gradually,  the  characteristic  symptoms  of  progressive 
cardiac  inadequacy  arise. 

A  ven.'  large  proportion  of  the  cases  of  aortic  insufficiency  are  due  to 
syphilitic  aortitis.  The  Wassermann  test  is  therefore  a  necessary  diagnostic 
procedure.  If  the  reaction  be  positive  the  likelihood  of  a  coexisting  aneurism 
is  to  be  considered, 

ii.  Aortic  Stenosis. 

Aortic  Ohstruction. 

The  aortic  outlet  is  narrowed  or  constricted.  A  portion  of  the  blood 
which  should  pass  into  the  aorta  with  the  ventricular  systole  is  held  back 
with  every  revolution  of  the  heart.  That  function  of  the  valve  which 
consists  in  the  retreat  of  its  segments  into  contact  with  the  wall  of  the  aorta 
before  the  blood  stream,  is  impaired.    This  affection  is  comparatively  rare. 

The  lesion  may  be,  (a)  congenital,  in  which  case  the  cusps  may  be 
united  to  form  a  thin  diaphragm-like  membrane  with  a  small  slit-like 
opening,  or  there  may  be  a  subvalvular  stenosis  the  result  of  prenatal 
endocarditis:  (b)  the  result  of  an  acute  endocarditis  ^nth  adhesions,  stiff- 
ening, and  vegetations  which  have  undergone  fibroid  and  calcareous 
changes;  or  (c)  the  outcome  of  an  arteriosclerotic  process.     Yery  often  the 
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last  are  associated  with  extensive  atheromatous  changes  in  the  aorta,  and 
the  sigmoid  valves  are  buttressed  out  by  rigid  calcareous  masses  in  the 
sinuses  of  Valsalva.  Under  these  circumstances  the  blood  supply  to  the 
coronary  arteries  is  diminished  and  myocardial  degeneration  hastened. 

The  obstruction  to  the  outflow  of  the  blood  throws  increased  work 
upon  the  left  ventricle,  which  undergoes  hypertrophy.  Thus  compensa- 
tion is  established.  So  long  as  compensation  is  maintained,  the  ventricle 
undergoes  little  or  no  dilatation,  but  it  appears  small  in  view  of  the  great 
thickness  of  the  w^all  and  is,  therefore,  sometimes  spoken  of  as  concentric 
hypertrophy  in  contradistinction  to  the  ordinary  eccentric  hypertrophy 
seen  in  aortic  or  mitral  insufficiency.  When  compensation  fails  the  left 
auricle  undergoes  dilatation  and  hypertrophy  of  its  wall,  there  is  increase 
of  the  blood-pressure  in  the  pulmonary  circuit  and  stress  upon  the  right 
ventricle. 

Of  aortic  stenosis  it  is  especially  true  that  the  valves  can  neither  fully 
open  nor  completely  close.  Combined  stenosis  and  insufficiency  are 
therefore  common;    uncomplicated  stenosis  is  rare. 

Relative  stenosis  is  that  condition  in  which  with  a  normal  aortic  ring 

and  valve  cusps  there  is  abrupt  dilatation  of  the  aorta  immediately  beyond. 

Etiology. — This  is  a  rare  valvular  affection.     Its  incidence  is  greater 

in  males  than  females,  and  it  occurs  wdth  more  frequency  in  old  men  with 

atheromatous  arteries  than  at  an  earlier  period  of  life. 

Symptoms. — With  fair  compensation  there  are  no  special  symptoms, 
and  aortic  stenosis  may  reach  a  high  grade  without  marked  evidences  of 
derangement  of  the  general  health.  Among  the  symptoms  which  attract 
the  attention  of  the  patient  to  his  circulation  are  those  indicative  of  tran- 
sient cerebral  anaemia — vertigo  and  faintness.  In  some  cases  epileptiform 
seizures  have  been  observed.  Palpitation  and  precordial  pain  are  less 
common.  As  compensation  fails  the  symptoms  of  cardiac  inadequacy 
are  progressively  developed. 

Physical  Signs. — Inspection  shows,  as  a  rule,  a  heaving  impulse  due 
to  the  left  ventricle  hypertrophy,  situated  at  the  normal  place  or  slightly 
to  the  left.  As  compensation  fails  and  dilatation  of  the  left  and  later  of 
the  right  ventricle  takes  place,  the  impulse  is  displaced  beyond  the  mid- 
clavicular   line.     A  distinct    thrill    corresponding    in    time    and    duration 

to  the  systolic  murmur 
may  be  detected  at  the 
sternal  border  or  at  the 
right  side  of  the  root 
of  the  neck  over  the 
carotid.  The  pulse  is 
somewhat  retarded.  In 
other  respects,  namely, 
as  to  volume  and  tension,  it  often  preserves  its  normal  characters,  though  in 
stenosis  of  high  grade  it  may  be  small  and  slow,  with  the  filling  of  the 
arteries  well  maintained  between  the  beats.  The  sphygmogram  shows  a 
slow  rise,  a  broad  summit,  and  a  slow  decline.  There  is  in  most  of  the  cases 
in  advanced  hfe  evidence  of  marked  arteriosclerosis.  Upon  palpation  the 
position  of  the  apex  beat  may  be  obscured  by  pericardial  adhesions  or  an 


Fig.  350. — Aortic  stenosis;  radial  tracing. 
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emphysonialoiis  lurifj.  Upon  pcnussion  while  compensation  is  still  inuiri- 
tained,  the  transv(M-.se  (liainctcr  of  the  al)S(jluto  dulno.ss  and  that  of  tlie 
iclativo  dulnoss  of  the  lieart  an;  littk;  if  at  all  increased.  Auscultation 
discloses  in  the  second  rif2;ht  intercostal  space  at  the  sternal  border  a  very 
distinct  systolic  niurinvu*,  usually  coarse  and  harsh.  This  murmur  is  among 
the  loudest  of  the  heart  murmurs  and  may  soraetimcs  he  heard  at  a  distance 
of  some  feet  from  the  j^aticnt.  Not  infi-eciucritly  it  has  a  musical  quality 
during  some  part  of  its  course.  It  is  distinctly  transmitted  to  the  carotids 
and  subclavians,  especially  upon  the  right  side;  less  plainly  over  the  heart, 
but  in  some  cases  it  may  be  heard  at  the  apex.  Very  characteristic  is  the 
absence  of  the  second  aortic  sound.  A  second  sound  heai-d  at  the  aortic  car- 
tilage is  in  most  cases  transmitted  from  the  i)ulmonary  valve.  When  compen- 
sation fails  the  murmur  may  be  faint  and  distant  and  the  thrill  disappear. 

Diagnosis.  —  Direct.  —  Aortic  stenosis  may  be  recognized  by  the 
association  of  a  loud,  rough,  or  musical  systolic  murmur  having  its  point 
of  nuiximum  intensity  at  the  aortic  punctum  maximum,  and  accompanied 
by  a  thrill,  the  signs  of  hypertrophy  of  the  left  ventricle,  an  inaudible  or 
faint  aortic  second  sound,  and  a  slow,  regular  pulse  of  moderate  tension. 

Differential. — Errors  of  diagnosis  are  common.  They  arise  from 
attaching  too  great  importance  to  a  systolic  murmur  in  the  aortic  area 
in  the  absence  of  actual  signs  of  lesions  of  the  valve  and  hypertrophy  of 
the  ventricle.  The  following  conditions  in  which  such  a  murmur  may  be 
heard  are  to  be  considered:  Sclerosis  of  the  aorta  directly  beyond  the  valve, 
or  of  a  cusp  without  narrowing  of  the  orifice  may,  particularly  when  asso- 
ciated with  the  cardiac  hypertrophy  of  nephritis,  closel}^  simulate  aortic 
stenosis.  In  favor  of  the  former  condition  would  be  an  accentuated  aortic 
second  sound,  and  a  small,  regular,  and  rather  slow  pulse.  Aneurism  of 
the  Ascending  Portion  of  the  Arch. — A  history  of  syphilis  or  strain,  pressure 
symptoms, — as  pain,  dyspnoea,  or  cough, — inequality  of  the  pulses,  displace- 
ment of  the  heart  as  a  whole  rather  than  hypertrophy  of  the  left  ventricle, 
circumscribed  dulness  and  bulging  with  or  without  a  thrill,  tracheal  tugging, 
and  diastolic  shock,  all  or  several,  when  present,  justify  a  diagnosis  of 
aneurism.  An  X-ray  examination  may  be  of  great  service  in  a  doubtful 
case.  In  ancemic  conditions  the  basic  murmur  is  often  loudest  in  the  aortic 
area.  This  soft  bruit  is  very  different  from  the  loud,  harsh  murmur  of 
stenosis;  the  aortic  second  sound  is  heard,  there  is  not  usually  hypertrophy 
of  the  left  ventricle,  the  pulse  is  more  frequent,  and  anaemia  may  be  dem- 
onstrated upon  examination  of  the  blood.  Relative  aortic  stenosis  may 
be  suspected  when,  with  a  systolic  aortic  murmur,  the  second  aortic  sound 
is  preserved,  left  ventricle  hypertrophy  is  lacking,  and  signs  of  dilatation 
of  the  aorta  are  found  upon  percussion  or  by  palpation  with  the  finger-tip 
in  the  episternal  notch. 

Prognosis. — Cases  following  acute  endocarditis  in  early  life  with  good 
compensation  may  go  on  without  cardiac  symptoms  for  many  years. 
Those  due  to  arteriosclerosis  beginning  in  advancing  life  are  of  much  less 
favorable  outlook.  The  changes  are  essentially  progressive,  the  coronary 
arteries  are  liable  to  become  involved,  and  with  the  development  of  myo- 
carditis compensation  fails.  This  form  of  chronic  valvular  disease  is  not 
attended  with  an  especial  liability  to  sudden  death. 
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iii.  Mitral  Insufficiency. 

Mitral  Incompetence;    Mitral  Regurgitation. 

A  portion  of  the  blood  in  the  left  ventricle,  which  upon  sj'stole  should 
pass  onward  into  the  aorta,  leaks  back  through  the  auriculoventricular 
orifice  into  the  left  auricle.  Mitral  insufficiency  is  the  result  of  valvular 
disease,  or  it  may  occur  without  lesions  of  the  valves  in  consequence  of 
dilatation  of  the  heart — relative  insufficiency — or  of  derangement  of  the 
mechanism  by  which  the  leaflets  are  brought  into  effectual  coaptation — 
muscular  insufficiency. 

Mitral  Insufficiency  Due  to  Chronic  Valvular  Disease. — The 
structural  defects  in  the  valves  are  in  the  great  majority  of  the  cases  the 
result  of  acute  endocarditis;  infrequently  the  outcome  of  primary  sclerotic 
processes.  They  consist  of  an  overgrowth  of  fibroid  tissue  with  thickening 
and  shortening  of  the  segments,  adhesions  between  their  borders,  shorten- 
ing of  the  chordae  tendineae,  and  the  deposition  of  lime  salts  in  the  new- 
formed  tissues.  In  advanced  cases  the  altered  valves  are  often  transformed 
into  a  thick,  rigid  calcareous  diaphragm  perforated  by  an  irregular  oval 
opening.  0"^ang  to  the  nature  of  the  lesions  uncomplicated  mitral  insuf- 
ficiency is  rare,  the  condition  being,  as  a  rule,  associated  with  some  degree 
of  stenosis. 

The  effect  upon  the  heart  is  as  follows: 

(a)  With  each  ventricular  systole  a  quantity  of  blood,  var3ring  accord- 
ing to  the  valvular  defect,  is  returned  from  the  ventricle  to  the  left  auricle. 
This  results  in  an  overdistention  of  the  auricle  with  dilatation  and 
hypertrophy. 

(b)  The  left  ventricle  undergoes  dilatation  in  consequence  of  the 
increased  volume  of  blood  received  from  the  overfilled  auricle.  It,  how- 
ever, empties  itself  in  the  normal  time  and  becomes  hypertrophied  to 
meet  the  increased  work.  Notwithstanding  the  amount  of  blood  returned 
to  the  auricle,  the  normal  quantity  enters  the  general  circulation. 

(c)  In  the  minor  degrees  of  mitral  insufficiency,  the  dilatation  and 
hypertrophy  of  the  left  chambers  of  the  heart  suffice  for  compensation. 

(d)  In  higher  grades,  the  increased  blood-pressure  due  to  the  over- 
filling of  the  left  auricle  is  transferred  to  the  pulmonary  veins,  and  by  way 
of  the  capillaries  to  the  branches  of  the  pulmonary  artery,  and  thence  to 
the  right  ventricle,  which  in  turn  undergoes  hypertrophy. 

(e)  So  long  as  the  compensation  thus  established  is  maintained  the 
right  ventricle  does  not  undergo  dilatation. 

(f)  The  prolonged  overfilling  of  the  pulmonary  vessels  produces  brown 
induration  of  the  lungs. 

(g)  The  compensation  msij  be  indefinitely  prolonged,  but  after  a 
time  it  fails,  the  left  ventricle  no  longer  discharges  the  normal  amount  of 
blood  into  the  aorta,  the  right  ventricle  begins  to  dilate,  there  is  relative 
insufficiency  of  the  tricuspid  valves,  and  the  right  auricle  becomes  dilated. 
The  pressure  is  transferred  to  the  venous  system,  and  the  passive  visceral 
congestions,  dropsies,  ansmia  and  other  symptoms  of  cardiac  dyscrasia 
begin  to  show  themselves. 
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Etiology.  Mitial  iiisiiflicioncy  is  the  most  coininon  of  tlie  chronic 
valvular  diseases.  i'uKDisi-osiNd  Influknckh. — Those  arc  found  chiefly 
in  the  acute  infections,  in  ili(>  course  of  which  acute  endocarditis  occurs, 
especially  rh(Miinatic  fever.  A<re,  therefore,  also  constitutes  an  important 
predisposiiifj;  factor,  mitral  vahular  disease  heiiif:;  (jspecially  a  disea.se  of 
childhood  and  early  adidt  life.  It  may  he  said  that  the  valvular  disea.se.s 
of  early  life  are  of  iidlammatory  origin;  tho.se  of  advanced  life  sclerotic. 
Sex  appears  to  be  wholly  without  influence. 

lOxi'iTixc;  Cai'sk. — The  immediate  cause  of  the  deformity  of  the 
valves  is  to  be  found  in  the  advance  of  lesions  having  their  point  of  depar- 
ture in  previous  inflammation  or  sclerosis. 

Symptoms. — While  compensation  is  maintained  there  are  no  dis- 
tinctive symptoms.  \\'ith  insufficiency  of  high  grade  there  may  be  merely 
slight  dyspncea  u])on  unusual  effort,  and  a  rather  marked  tendency  to 
attacks  of  bronchial  catarrh.  When  compensation  is  incomplete  the 
symptoms  are  very  suggestive.  Faint  cyanosis,  dilated  superficial  venules, 
dyspncea  and  jxalpitation  upon  moderate  effort,  and  frequently  recurring 
bronchitis,  often  accompanied  by  blood-streaked  sputa  or  haemoptysis, 
constitute  the  clinical  picture.  Nevertheless,  such  patients  often  continue 
to  work  and  take  pleasure  in  life  for  a  long  period. 

With  broken  compensation  the  disability  is  complete.  The  symptoms, 
are  those  of  advanced  cardiac  inadequacy,  palpitation,  feeble,  irregular 
heart  action,  an  irregular,  feeble  pulse,  arrhythmia,  dyspnoea,  and  harass- 
ing cough  with  thin  blood-stained  sputa  containing  alveolar  cells  with 
pigment  granules — Herzfehlerzellen.  Precordial  distress  and  a  sensation 
of  heart  failure  are  common.  Another  group  of  symptoms  comprise  those 
due  to  passive  congestions.  Among  these  are  pallor,  faint  cyanosis,  yel- 
lowness of  the  skin,  drowsiness,  insomnia,  dropsy  beginning  at  the  ankles, 
and  rising  to  the  body  with  accumulations  in  the  loose  tissues  around  the 
pudenda,  in  parts  that  are  dependent,  as  the  buttocks  and  flanks,  and  in  the 
serous  sacs,  and  diminished  urine  with  albumin,  casts,  and  blood-corpuscles. 
Even  at  this  stage  compensation  may  be  by  rest  and  treatment  to  some 
extent  restored,  only  to  be  lost  again  in  a  little  wdiile.  Death  is  not  usually 
sudden,  although  at  the  last  it  may  come  quickly.  Recurrent  endocar- 
ditis is  common  and  frequently  of  the  malignant  type.  Subacute  peri- 
carditis is  common.  Among  the  intercurrent  diseases  to  which  the  patients 
appear  to  be  especially  liable  are  bronchitis,  bronchopneumonia,  pleurisy, 
pulmonary  infarct,  and  cerebral  embolism.  There  is  also  a  marked  ten- 
dency to  cerebral  and  retinal  hemorrhage  and  to  epistaxis.  Febrile  attacks 
are  common  in  the  absence  of  assignable  cause.  But  the  rise  in  temperature 
may  often  be  explained  by  demonstrable  infectious  or  septic  conditions. 

Physical  Signs.  —  With  fair  compensation  the  cardiac  enlargement 
is  moderate.  The  impulse  is  displaced  to  the  left  and  stronger  than  normal. 
W^hen  the  compensation  is  broken  it  is  extended,  undulatory,  and  feeble. 
Palpation  determines  the  force  and  extent  of  the  impulse.  With  compen- 
sation it  is  forcible  and  heaving;  in  failure  it  is  feeble  and  extended.  In 
a  small  proportion  of  the  cases  a  faint  systolic  thrill  may  be  detected  at 
the  apex.  The  pulse  with  compensation  is  full  and  regular,  but  it  may  be 
of  low  tension.     As  compensation  fails  it  becomes  small,  feeble  usually, 
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somewhat  increased  in  frequency,  and  arrhythmic.  The  irregularity  per- 
sists when  compensation  is  restored,  and  the  pulse  of  mitral  insufficiency 
once  irregular  is  almost  always  irregular.  The  transverse  dulness  is 
increased  toward  the  left  and  to  some  extent  upward.  It  does  not  usually 
extend  to  the  right  while  compensation  is  maintained.  Exceptionally 
in  large  hypertrophy  of  the  left  ventricle  the  right  ventricle  may  be  dis- 
placed beyond  its  normal  position  toward  the  right.  With  failing  com- 
pensation the  dilated  right  ventricle  gives  increased  dulness  to  the  right 
of  the  sternal  border.  Upon  auscultation  there  is  heard  a  systolic  murmur 
having  its  point  of  maximum  intensity  at  the  apex  and  being  transmitted 
in  all  directions,  but  most  distinctly  in  the  direction  of  the  axilla.    In 


Fig.  3o1A. — Mitral  regurgitation;   good  compensation;  radial  tracing. 


some  cases  this  murmur  is  loudest  along  the  left  border  of  the  sternum 
or  in  the  pulmonary  area.  It  may  also  be  heard  along  the  lower  part 
of  the  inner  border  of  the  left  scapula.  It  is  sharp,  less  frequently 
soft  and  blowing,  and  sometimes  musical,  especially  toward  the  end. 
Its  intensity  varies  from  time  to  time.  It  may  be  more  distinct  in  the 
erect  than  in  the  recumbent  posture,  but  it  is  usually  audible  in   both 

B 


Fig.  351B. — Mitral  regurgitation;   radial  tracing. 

attitudes.  It  may  accompany  or  wholly  replace  the  first  sound  of  the 
heart.  The  second  pulmonary  sound  is  accentuated.  A  more  or  less 
distinct  presystolic  murmur  is  the  sign  of  a  combined  stenosis  but  it  is 
by  no  means  always  to  be  heard. 

Relative  and  Muscular  Insufficiency.  —  (a)  Relative  insuffi- 
ciency of  the  left  auriculoventricular  valve — mitral  valve  system — results 
from  overdistention  of  the  auriculoventricular  ring.  It  occurs  in  acute 
dilatation  of  the  heart, — heart-strain;  the  heart  starvation  of  acute  illness 
and  chlorosis  or  anaemia, — and  is  then  described  as  primary;  and  in  aortic 
regurgitation  and  aortic  stenosis  upon  failure  of  compensation,  when  it 
is  known  as  secondary  relative  insufficiency. 

The  etiological  factors  are  those  of  acute  or  gradual  dilatation.  The 
pathological  condition  is  stretching  of  the  ventricular  ring;  the  derange- 
ment of  function,  incompetence  of  the  valve  system.  The  rational 
symptoms  and  physical  signs  are  those  of  valvular  insufficiency. 
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(b)  Muscular  insuniciciu  y  may  involve  the  iiiitrjil  or  llio  tricuspid 
valve  system.  It  is  due  to  ji  (leraii<!;ement  of  the  mechanism  by  which  the 
closure  takes  i)lace.  There  may  be  evidences  of  moderate  dilatation  of  the 
auriculoventricular  ring,  but  these  are  often  absent.  Pathological  changes 
in  the  myocarilium  are,  however,  present.  There  is  myocarditis  involving 
the  ring  muscle  at  the  base  of  the  ventricle  and  the  papillary  muscles. 
The  occasional  occurrence  of  transitory  systolic  mitral  murmurs  in  other- 
wise healthy  men,  in  the  absence  of  a  history  of  acute  cardiac  dilatation, 
justifies  the  assumption  that  muscular  insufficiency  may  sometimes  be 
purely  functional.  It  may  aid  the  understanding  of  tliis  somewhat  obscure 
subject  to  recall  the  fact  that  the  auriculoventricular  valves  are  held  in  close 
rontact  during  systole,  not  merely  at  their  margins  but  throughout  their 
auricular  faces,  by  the  pressure  of  the  blood  upon  their  ventricular  surfaces. 

Diagnosis. — The  direct  diagnosis  of  mitral  insufficiency  may  be 
attended  with  difficulty.  A  systolic  murmur  having  its  point  of  maximum 
intensity  at  the  apex,  propagated  to  the  axilla,  and  heard  at  the  angle  of  the 
scapula;  accentuation  of  the  pulmonary  second  sound;  and  thesignsof  hyper- 
trophy of  the  left  ventricle,  namely,  increase  in  the  transverse  diameter  to 
the  left,  and  a  strong  impulse,  are  important  but  not  in  every  case  conclusive. 

The  DIFFERENTIAL  DIAGNOSIS  between  valvular  and  relative  and 
muscular  insufficiency  cannot  always  be  made.  Here  the  anamnesis  is 
very  useful.  In  the  latter  groups  of  cases  a  history  of  acute  illness,  as 
diphtheria,  enteric  fever,  or  influenza,  but  no  history  of  recent  rheumatism 
or  scarlet  fever,  recent  blood  loss  or  other  cause  of  secondary  anaemia,  and 
primary  ansemias,  as  chlorosis  or  pernicious  anaemia,  are  very  suggestive. 
The  signs  of  arteriosclerosis  and  of  chronic  nephritis  must  be  considered 
when  the  diagnosis  is  obscure.  These  conditions  are  frequently  associated 
with  myocarditis  and  muscular  insufficiency.  The  very  frequent  associa- 
tion of  some  degree  of  stenosis  Math  insufficiency  gives  to  a  presystolic 
murmur  and  thrill  great  value  in  a  doubtful  case. 

Prognosis. —  Mitral  insufficiency  is  the  most  common  and  the  least 
deadly  of  the  chronic  valvular  diseases.  Whether  or  not  minor  lesions 
ever  terminate  in  recovery  may  well  be  questioned.  It  is  certain,  however, 
that  there  are  many  cases  in  which  full  compensation  is  early  established 
and  maintained  through  life.  The  signs  persist,  but  cardiac  sjonptoms  are 
absent.  The  outlook  is  more  favorable  in  the  cases  which  follow  acute 
endocarditis  than  in  those  originating  in  sclerotic  processes;  when  the 
disease  begins  in  adolescence  or  early  adult  life  than  in  childhood  or  the 
aged :  in  those  who  are  able  and  willing  to  lead  quiet,  orderly,  and  well- 
disciplined  lives  than  in  those  whose  circumstances  demand  unremitting 
toil,  or  whose  habits  are  irregular  and  self-indulgent.  The  extent  of  the 
leakage,  as  indicated  by  the  degree  of  dilatation  and  hj-pertrophy,  the  com- 
pleteness of  compensation,  the  presence  of  secondary  morbid  conditions 
or  of  other  vah^ilar  lesions  or  extensive  pericardial  adhesions  has  an  impor- 
tant bearing  upon  the  prognosis.  The  liability  to  recurrent  acute  endo- 
carditis adds  to  the  gravity  of  the  condition.  Among  the  common  causes 
of  death  are  cardiac  insufficiency  in  the  sense  of  loss  of  contractile  power, 
pulmonary  infarct,  cerebral  embolism,  nephritis,  and  acute  intercurrent 
disease. 
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iv.  Mitral  Stenosis. 


The  mitral  orifice  is  narrowed  or  constricted  and  the  passage  of  the 
blood  from  the  left  auricle  to  the  left  ventricle  is  impeded.  The  lesion 
is  commonly  the  result  of  acute  endocarditis  in  early  life.  It  consists  of 
thickening  and  contraction  of  the  segments  of  the  mitral  valve  or  the 
ring,  or  both.  Anatomically  there  are  various  forms.  The  more  impor- 
tant are,  (a)  great  thickening  of  the  valves  with  a  mere  oblong  fissure  or 
chink — buttonhole  contraction.  The  ring  is  often  much  contracted,  (b) 
The  projection  from  the  line  of  the  base  of  the  segments  of  thick  nodular 
fibroid  masses,  often  in  part  calcareous,  into  the  lumen  of  the  orifice.  The 
segments  themselves  may  be  thickened  but  are  sometimes  but  slightly 
affected,  (c)  The  valves  are  adherent  at  their  borders  but  thin  and  elon- 
gated, projecting  into  the  ventricle  and  opening  at  the  tip  by  a  constricted 
orifice — funnel-shaped  stenosis,  (d)  Narrowing  of  the  mitral  ring  without 
marked  changes  in  the  valve — probably  a  congenital  condition.  The 
chordae  tendinese  are  shortened  and  thickened,  and  in  some  instances  the 
tips  of  the  papillary  muscles  are  inserted  into  the  deformed  valves. 

The  degree  of  stenosis  varies  from  the  tip  of  the  finger  to  an  opening 
that  will  only  admit  a  medium-sized  Bowman's  probe.  The  heart  is  mod- 
erately enlarged,  the  hypertrophy  affecting  the  left  auricle  and  right  ven- 
tricle. The  left  ventricle,  except  in  cases  in  which  there  is  also  marked 
insufficiency  of  the  valve,  is  usually  small.  The  derangement  of  function 
consists  in  the  overfilhng  of  the  auricle  with  increase  in  its  work  during  the 
ventricular  diastole.  The  wall  of  the  auricle  undergoes  hypertrophy,  which 
for  a  time  may  compensate  the  defect.  The  pressure  is  transferred  through 
the  pulmonary  circuit  to  the  right  ventricle,  upon  which  the  compensation 
largely  falls,  and  which  at  first  undergoes  hypertrophy  without  dilatation. 
When  compensation  fails,  there  is  relative  incompetency  of  the  tricuspid 
valve  and  transference  of  pressure  to  the  venous  side  of  the  general  circula- 
tion. In  consequence  of  the  inabihty  of  the  left  auricle  to  maintain  compen- 
sation, as  a  rule,  and  the  action  of  the  hypertrophied  right  ventricle  through 
the  pulmonary  circuit,  the  compensation  in  mitral  stenosis  is  rarely  complete. 

Etiology. — Predisposing  Influences. — Uncomplicated  mitral  ste- 
nosis is  a  rare  affection.  In  almost  all  the  cases  there  is  some  degree  of 
mitral  insufficiency.  Age  is  important.  A  few  of  the  cases  are  congenital; 
the  greater  number  occur  in  early  life.  The  evidences  of  the  lesion  may 
first  attract  attention  at  any  period  of  Hfe.  There  is  a  remarkable  pre- 
ponderance of  cases  in  females.  The  ratio  varies  according  to  various 
statistics  from  2  to  even  4  to  1.  This  disparity  of  incidence  affects  only 
the  cases  in  persons  under  middle  age  in  whom  the  lesions  are  commonly 
due  to  endocarditis,  and  does  not  appear  in  the  statistics  of  the  old  cases^ 
which  are  almost  always  of  sclerotic  origin. 

Exciting  Cause. — Acute  endocarditis  in  the  course  of  an  attack  of 
rheumatism,  chorea,  scarlet  fever,  or  one  of  the  other  acute  infections  of 
childhood  may  be  the  starting-point  of  mitral  stenosis.  The  acute  and 
repeated  tension  upon  the  heart  valves  in  whooping-cough  may  act  in  the 
same  way.  In  a  remarkably  large  proportion  of  the  cases  the  anamnesis 
is  silent  as  to  the  cause. 
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Symptoms. — Fair  ciiinpciisatioii  is  often  inainlairiod  for  yoars,  during 
which  symptoiMS  are  ahstMit.  As  it  gradually  fails  dyspiKi-a  uj)ori  exertion 
first  attracts  attention.  Pressure  paralysis  of  tiie  left  recurrent  laryngeal 
nerve  from  the  enlarged  auricle  has  been  observed.  Cerebral  embolism  is  by 
no  means  rare.  The  frequency  with  which  haemoptysis  occurs  while  compen- 
sation is  yet  fair  is  interesting.  The  cases  are  often  mistaken  for  inci|)ient 
phthisis.    The  teiidoncy  to  dropsy  is  less  marked  than  in  mitral  insufficiency. 

Physical  Signs. — Upon  inspection  there  is  very  often,  especially  in 
the  young,  precordial  prominence  due  to  hypertrophy  of  the  right  ven- 
tricle. The  apex  beat  is  commonly  displaced  but  slightly  toward  the  left, 
and  may  be  indistinct,  the  visible  impulse  being  at  the  lower  end  of  the 
sternum  and  extending  to  the 
left  costal  cartilages.  The  pul- 
sation of  the  conns  arteriosus 
may  often  be  visible  at  the  ster- 
nal end  of  the  third  and  fourth 
left  interspaces.  As  compensa- 
tion fails,  the  impulse  loses  its 
power,  and  signs  of  back  pressure  in  the  systemic  veins  appear,  as  distention 
of  the  superficial  veins,  especially  the  jugulars,  with  pulsation  due  to  con- 
traction of  the  right  ventricle  and  enlargement  of  the  liver.  Upon  palpation 
there  is  recognized  in  at  least  three-fourths  of  the  cases  a  very  distinct 
thrill.  This  sign  is  usually  coarse  in  character,  diastolic  or  presystolic  in 
time,  confined  to  an  area  above  the  apex,  usually  in  the  fourth  and  fifth 
interspaces,  and  circumscribed.  It  is  more  intense  and  slightly  more 
extended  during  expiration  and  runs  up  to  a  short,  sharp  apex  beat.     This 


Fig.  352.-1. — Mitral  stenosis;   carotid   trafing. 


Fig.  352B  —  Mitral  regurgitatiou  and  stenosis;   radial  tracing. 

thrill  is  of  the  highest  diagnostic  significance.  It  is  the  tactile  equivalent 
of  the  characteristic  murmur  of  mitral  stenosis.  It  may,  however,  fre- 
quently be  felt  when  no  murmur  can  be  detected  at  this  time  in  the  cardiac 
cycle.  In  stenosis  of  moderate  grade,  so  long  as  compensation  is  good  the 
pulse  has  no  special  characters.  Upon  failure  of  compensation  it  becomes 
small,  soft,  and  arrhythmic.  Upon  percussion  the  dulness  in  fair  compen- 
sation extends  but  slightly  to  the  left  of  the  normal  line,  rarely  much  beyond 
the  midclavicular  line,  and  little  to  the  right  of  its  normal  Hmits.  When, 
however,  compensation  is  broken,  the  transverse  diameter  of  deep  cardiac 
dulness  is  decidedly  increased,  reaching  beyond  the  midclavicular  line  on 
the  left  and  beyond  the  parasternal  line  on  the  right.  Auscultation  reveals 
a  characteristic  murmur  which  corresponds  in  situation  and  in  time  of  its 
occurrence  in  the  revolution  of  the  heart  to  the  thrill  which  has  been 
described    above,    and    which    is    its    auditory    equivalent.      This    mur- 
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mur  is  rough  and  vibratile  in  character,  increasing  in  intensity  toward 
its  close,  and  terminates  abruptly  in  the  tap  which  constitutes  the  first 
sound.  It  occurs  in  four  modifications.  In  the  greater  number  of  cases 
it  occupies  the  entire  period  of  the  diastole,  and  is  increased  in  intensity 
at  the  time  of  the  auricular  contraction  which  immediately  precedes  the 
ventricular  systole — the  presystolic  murmur  of  mitral  stenosis;  it  may  be 
heard  at  the  beginning  and  at  the  close  of  the  diastole — diastolic  rumble;  it 
may  be  present  in  the  mid-diastolic  period;  and  finally  it  is  in  some  cases 
heard  only  in  the  moment  immediately  preceding  the  first  sound.  The 
intensity  of  this  murmur  is  extremely  variable.  It  may  be  the  loudest  of 
heart  murmurs,  or  very  soft  and  faint,  or,  finally,  it  may  be  wholly  inaudible 
when  the  patient  is  at  rest,  and  only  heard  after  exertion.  It  may  at  times 
have  a  peculiar  rumbling  quality.  Its  loudness  depends  in  part  upon  the 
character  of  the  lesions  and  in  part  upon  the  force  of  the  blood  stream. 
It  is  in  accordance  with  this  fact  that,  as  compensation  fails,  the  murmur  can 
no  longer  be  heard,  but  only  the  sharp  first  sound  in  the  mitral  area,  or  the 
one,  tivo,  three  of  the  gallop  rhythm.  If,  however,  under  rest  and  treat- 
ment compensation  is  for  a  time  re-established  the  murmur  reappears.  This 
change  is  often  met  with  in  actual  practice  and  has  been  the  cause  of  many 
disputes  as  to  diagnosis. 

The  first  sound  at  the  apex  is  short,  valvular,  and  very  loud.  It  has 
in  many  cases  the  character  of  the  second  sound  and  is  frequently  mistaken 
for  it.  Under  this  error  the  murmur  is  naturally  assumed  to  be  systolic  and 
the  condition  that  of  mitral  insufficiency.  This  mistake  is  to  be  avoided 
by  determining  the  time  of  the  auscultatory  signs  by  palpation  of  the  cardiac 
impulse  or  carotid  pulse  at  the  moment  of  auscultation.  The  alteration  in 
the  first  sound  is  due  to  the  quick  contraction  of  the  left  ventricle  upon 
an  abnormally  small  blood  content.  The  pulmonary  second  sound  is  strongly 
accentuated.  The  electrocardiogram  shows  a  high  P-wave,  when  the  auricle 
is  hypertrophied. 

Diagnosis. — The  direct  diagnosis  is  in  well-marked  cases  not  diffi- 
cult. It  rests  upon  the  association  of  the  presystolic  thrill  and  murmur 
with  the  signs  of  hypertrophy  of  the  right  ventricle,  the  absence  of  signs 
of  enlargement  of  the  left  ventricle,  the  loud  snapping  character  of  the 
first  sound,  and  the  accentuation  of  the  pulmonary  second  sound. 

Prognosis. — In  general  the  outlook  is  less  favorable  than  in  mitral 
insufficiency.  This  form  of  chronic  valvular  disease  is  only  second  to 
aortic  insufficiency  in  the  gravity  of  the  prognosis.  Sudden  death  is  some- 
what more  frequent  than  in  mitral  insufficiency,  but  occurs  usually  after 
the  compensation  has  become  greatly  impaired.  Among  the  more  common 
causes  of  death  are  progressive  cardiac  asthenia,  pulmonary  infarction  or 
oedema,  and  acute  intercurrent  disease.  More  than  any  other  chronic 
valvular  disease  of  the  heart,  mitral  stenosis  is  associated  with  tuberculosis, 
and  to  the  latter  the  termination  must  in  many  of  the  cases  be  attributed. 

V.  Pulmonary  Insufficiency  and  Stenosis. 

Lesions  of  the  pulmonary  valves  are  extremely  rare.  Murmurs  having 
their  point  of  maximum  intensity  in  the  pulmonary  area  are  common. 
They  are  usually  systohc.  They  are  sometimes  present  in  health,  especially 
in  children,  and  are  best  heard  during  expiration  and  in  the  recumbent 
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posture,  in  the  rapidly  acting  heart,  in  aiia'uiiii  and  chlorosis;  and  it  is 
in  th(>  hist   that   cai'diorospiratory  nini-nnus  are  usually  heard. 

Insufficiency. — This  is  a  rare  congenital  lesion.  It  may  occur  in  malig- 
nant endocarditis.  Hclative  insufhcieiu-y  nuiy  result  from  overdistention 
of  the  pulmonary  artery.  There  are  dilatation  ami  hypertrophy  of  the 
right  ventricle,  epigastric  pulsation,  a  heaving  impulse  over  the  lower 
sternal  region,  and  a  soft  diastolic  murmur  at  the  second  l(*ft  costal  carti- 
lage and  third  intercostal  space,  much  more  distinct  upon  expiration. 
This  condition  is  to  be  differentiated  from  aortic  insufficiency,  to  which 
it  has  superficial  resemblances,  by  the  presence  of  epigastric  pulsation  and 
other  signs  of  hypertrophy  of  the  right  ventricle,  and  the  condition  of  the 
systemic  arteries. 

Stenosis. — This  practically  occurs  only  as  a  congenital  lesion  and  is 
always  associated  with  other  developmental  anomalies  "in  blue  babies." 
Sclerotic  ehanares  occur  and  the  deforaied  valves  are  especially  disposed  to 
acute  endocarditis.  There  are  no  special  symptoms.  Among^  the  physical 
siirns  are  a  systolic  murmur  and  thrill  in  the  second  left  intercostal  space  at 
the  sternal  border,  a  faint  or  inaudible  second  sound,  and  the  evidenc&s  of 
hypertrophy  of  the  right  ventricle.  The  pressure  of  an  aortic  aneurism  may 
narrow  the  pulmonary  outlet,  or  the  cicatrices  of  syphilitic  lesions,  the  cnnus 
arteriosus,  and  give  rise  to  similar  signs.  The  diagnosis  may  sometimes 
be  made  with,  precision. 

vi.  Tricuspid  Insufficiency  and  Stenosis. 

Insufficiency. — This  valvular  defect  is  extremely  rare  as  the  result  of 
endocarditis  involving  the  right  side  of  the  heart.  Relative  insufficiency  is, 
however,  very  common  as  a  secondary  condition  in  the  period  of  failing 
compensation  in  disease  of  the  aortic  and  mitral  valves,  especially  the 
latter.  It  occurs  also  in  advanced 
fibroid  phthisis,  emphysema,  and 
other  pulmonary  diseases  in 
which  there  is  permanent  obstruc- 
tion of  the  pulmonary  circulation. 
The  auricle  is  dilated  and  h}'per- 
tr op  hied.  The  return  of  the 
venous  blood  is  impeded  and  the 
supply  to  the  pulmonary  artery 
diminished.  The  symptoms  of 
retarded  pulmonary  circulation 
and  visceral  congestions  charac- 
terize this  condition.  The  physi- 
cal signs  are  chiefl}^  due  to  the 
enlargement  of  the  right  auricle 
and  the  reflux  of  blood  from  the  right  vcntricb  through  the  tricuspid  orifice. 
They  consist  of  increase  in  the  transverse  dulness  to  the  right  of  the  sternum 
with  occasional  pulsation  at  the  sternal  ends  of  the  lower  interspaces;  a  sys- 
tolic murmur,  usually  soft  and  low-pitched,  having  its  point  of  maximum 
intensity  over  the  lower  part  of  the  sternum  and  propagated  in  the  direction 
of  the  right  axilla;  and  finally  pulse-waves  in  the  veins  of  the  neck,  more 
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Fig.  353. — Venous  pulse  of  tricuspid  insufficiency. 
Upper  tracing — venous  pulse;  lower  tracing — apex  beat. 
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marked  upon  the  right  side.  The  venous  pulse  is  synchronous  with  the 
carotid  pulse  and  apex  beat.  It  is  sometimes  transmitted  to  the  subclavian 
and  axillary  veins.  It  may,  by  way  of  the  vena  cava  and  hepatic  veins, 
reach  the  liver  and  cause  the  phenomenon  known  as  pulsating  liver,  an 
expansile  pulsation  in  the  organ  best  appreciated  upon  bimanual  palpation, 
and  to  be  differentiated  from  the  "jogging"  liver,  which  rises  and  sinks 
under  the  influence  of  the  movements  of  the  heart  or  aorta  but  does  not 
expand  and  contract. 

Stenosis. — Tricuspid  stenosis  is  a  rare  form  of  valvular  disease.  It 
may  be  congenital,  in  which  case  it  is  almost  invariably  associated  with 
other  cardiac  anomalies;  or  acquired,  when  it  presents  deformities  similar 
to  those  seen  in  mitral  stenosis.  It  is  usually  associated  with  some  degree 
of  incompetence  of  the  tricuspidalis  and  with  diseases  of  the  other  valve 

vii.  Physical  Signs  of  Uncombined  Valvular  Lesions  of 
the  Left  Heart,  Compensation  Being  Maintained. 


Impulse . 


Mitral 


InsufEciency 


Cardiac   dul- 
ness 


Murmurs 


Associated 
signs 


Pulse 


Stenosis 


Increased    in    extent. 
Displaced  to  left 


Increased  transverse- 
ly and  downward. 
It  may  extend  be- 
yond the  right  bor- 
der of  the  sternum 
and  beyond  the  left 
midclavicular  line 

Systolic  at  apex  ac- 
companying or  re- 
placing the  first 
sound.  Transmit- 
ted toward  left  ax- 
illa. May  be  heard 
at  the  back ;  some- 
times widely  over 
chest 

Accentuation  of  pul- 
monary second 
sound 


Full,  regular,  frequent 
and  usually  of  low 
tension.  Upon  fail- 
ure of  compensation 
there  is  usually  ar- 
rhythmia which  is 
commonly  persist' 
ent 


Often  ill-defined  and 
extended,  but  not 
much  beyond  the 
midclavicular  line. 
Preceded  by  thrill 


Increased  to  the  right 
of  the  sternum  and 
along  its  left  border; 
not  usually  beyond 
the  midclavicular 
line 


Coarse,  presystolic, 
terminating  in  the 
first  sound  and  lim- 
ited to  the  region  of 
the  apex 


Presystohc  thrill ;  im- 
pulse of  con  us  ar- 
teriosus of  right 
ventricle  in  fourth 
and  third,  some- 
times in  second  left 
interspaces.  A  clear, 
well-defined  first 
sound.  Accentu- 
ation of  pulmonary 
second  sound.  Re- 
duplication of 
second  sound 

Smaller  in  volume 
than  normal  and 
frequently  arrhyth- 
mic 


Insufficiency 


Extended,  heaving, 
forcible  and  dis- 
placed downward 
and  to  the  left 


Increased  to  a  greater 
extent  than  in  any 
other  valvular  le- 
sion. Principally 
downward  and  to 
the  left 


Diastolic,  prolonged, 
accompanying 
or  wholly  replacing 
the  aortic  second 
sound,  and  propa- 
gated from  the  base 
of  the  heart  down- 
ward along  the  ster- 
num and  to  the  left 

A  systolic  shock  in 
the  larger  arteries 
and  sometimes  a 
double  murmur — 
Duroziez's  sign. 
The  aortic  second 
sound  may  be  heard 
over  the  right  ca- 
rotid when  absent 
in  aortic  area 


Water-hammer,  c  o  1- 
lapsi  ng  —  Corrigan  's 
pulse 


Stenosis 


Variable;  some- 
times feeble  and 
indistinct ;  often 
slow,  heaving 
and  forcible. 
Moderately  dis- 
placed to  the  left. 

Moderately  in- 
creased to  the  left. 


Coarse,  syBtolic,  of 
maximum  inten- 
sity at  aortic  car- 
tilage and  propa- 
gated into  the 
great  vessels. 


Systolic  thrill  in 
aortic  area,  absent 
or  feeble  aortic 
second  sound. 
Occasionally  a  di- 
astolic murmur. 


Small,  of  fair  ten- 
sion, regular,  and 
usually  some\  lat 
slower  than  nor- 
mal. 


C()Mium;i)  valvular  DISIOASKS.  CC,:^ 

systems,  most  commonly  tlio  mitral,  hi  a  lnv^o,  j)roi)ortioii  of  the  cases 
there  has  been  a  history  of  rheumatic  fever;  in  a  few  a  history  of  sypliihs. 
This  form  of  chronic  valvuhir  disease  is  far  more  common  in  females  than 
in  males.  It  has,  in  a  majority  of  the  cases,  been  first  ol)serve(l  eai'ly  in 
adult  life.  It  is  so  rarely  an  isolated  lesion  that  its  symptoms  are  commonly 
obscured  by  those  of  the  associated  affections.  They  are  those  of  general 
venous  engoigement.  Distention  of  the  jugulars,  cyanosis  of  the  lips  and 
face,  tenderness  over  the  Hver,  and  dropsy  are  common.  The  physical 
signs  are  also  usually  su]>ordinate  to  those  of  the  associated  valvular  disease. 
Percussion  slu)\vs  increased  dulness  to  the  right  of  the  sternum.  When,  in 
a  case  of  mitral  stenosis,  there  is  a  second  presystolic  murmur  best  heard 
at  the  base  of  the  ensiform  cartilage  at  the  right,  associated  with  a  pre- 
systolic thrill,  and  these  are  of  different  character  from  those  in  the  mitral 
area,  tricuspid  stenosis  may  be  diagnosticated.  The  clinical  diagnosis  is, 
however,  uncertain.  Almost  all  the  cases  have  been  discovered  upon  the 
post-mortem  table,  the  condition  not  having  been  suspected  during  life. 

viii.  Combined  Valvular  Diseases. 

There  are  two  cardinal  facts  in  regard  to  chronic  valvular  disease. 
First,  that  the  lesions  are  very  rarely  uncomplicated,  and  second,  that  the 
condition  of  the  myocardium  is  much  more  important  than  the  state  of 
the  valves.  While  the  recognition  of  these  facts  renders  heart  disease 
complex  and  difficult  as  regards  diagnosis,  it  greatly  simplifies  it  in  respect 
of  prognosis  and  the  recognition  of  the  indications  for  treatment.  The 
valvular  damage  is  irreparable,  but  injury  to  the  myocardium  may  be 
postponed  or  to  some  extent  repaired.  The  diagnosis,  to  be  of  service, 
must  be  at  once  anatomical  and  functional.  It  undertakes  to  determine 
what  valve  system  is  defective;  whether  the  defect  gives  rise  to  obstruction 
or  incompetence  or  both,  and  in  the  last  of  these  conditions  which  defect 
predominates;  whether  more  than  one  valve  system  is  involved,  and  in 
what  manner;  and  finally  the  condition  of  the  myocardium — is  its  contrac- 
tile function  increased  to  the  point  of  full  compensation?  Is  the  increase 
maintained?  Is  it  failing?  From  this  point  of  view  the  combined  lesions 
acquire  especial  clinical  importance.  In  aortic  and  mitral  insufficiency 
resulting  from  acute  endocarditis  a  progressive  stenosis  may  favorably 
modify  the  condition  of  the  heart  by  diminishing  the  regurgitation.  Aortic 
lesions  and,  in  particular,  aortic  regurgitation  are  more  frequentl}-  simple 
than  mitral  lesions.  Relative  and  muscular  mitral  and  tricuspid  insuffi- 
ciency are  frequently  uncombined. 

Especially  common  is  the  combination  of  mitral  insufficiency  with 
stenosis  of  the  mitral  orifice.  The  greater  the  one,  the  less  the  other  of 
these  defects.  This  combination  is  very  often  associated  with  other  valvu- 
lar lesions.  Next  in  order  of  frequency  is  the  association  of  aortic  insuffi- 
ciency and  mitral  insufficiency,  or  combined  mitral  insufficiency  and 
stenosis.  Combined  aortic  insufficiency  and  stenosis  is  less  common  but 
not  rarely  associated  with  other  valvular  lesions.  In  proportion  as  the 
stenosis  is  marked  the  insufficiency  is  diminished  and  a  progressive 
narrowing  of  the  orifice  in  insufficiency  may  be  conservative. 
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The  frequent  association  of  tricuspid  disease  with  mitral  lesions  has 
already  been  noted,  especially  that  of  tricuspid  and  mitral  stenosis.  The 
diagnosis  of  these  and  other  combined  lesions  depends  upon  the  recognition 
of  the  associated  signs  and  demands  the  painstaking  study  of  every  phe- 
nomenon in  any  particular  case. 


VII.  CONGENITAL  LESIONS  OF  THE  HEART. 

These  lesions  are  of  two  kinds,  developmental  and  inflammatory. 
De\t:lopmental    Defects. — To   this   group    are  to   be   referred   the 

following  anomalies : 

(a)  Defects  of  the  whole  heart, 
as  acardia,  double  heart,  ectopia  cor- 
dis— conditions  not,  as  a  rule,  of 
diagnostic  interest,  (b)  Defects  of 
the  septa,  which  may,  by  the  absence 
of  both  the  auricular  and  ventricular 
septum,  convert  the  heart  into  a 
double  chamber — the  bilocular  heart ; 
or  by  the  absence  of  the  ventricu- 
lar septum  only,  convert  it  into  a 
three-chambered  ^^scus— the  trilocu- 
lar  heart,  (e)  Patent  foramen  ovale. 
(d)  Defects  of  the  valves,  which  may 
be  increased  or  diminished  in  num- 
ber, or  adherent.  These  anatomical 
defects  involve  the  semilunar  cusps  of 
the  aortic  and  pulmonary  valves,  but 
not  the  segments  of  the  auriculoven- 
tricular  va]ves.  (e)  Transposition  of 
the  large  vessels,  (f)  Transposition 
of  the  heart — Situs  inversus  cor- 
dis. This  developmental  anomaly  is 
usually  associated  with  a  general  in- 
version of  the  viscera. 

Fetal  Endocarditis. — The  right 
heart  is  usually  affected.  Pulmonarj^ 
stenosis  is  a  common  result.  Com- 
plete obliteration  of  the  pulmonary 
orifice  is  associated  T^^ith  persistence 
of  the  ductus  arteriosus  and  patu- 
lence  of  the  foramen  or  other  defect 
in  the  ventricular  wall.  Congenital 
lesions  at  the  aortic  orifice  are  rare.  ■ 
Developmental  anomalies  are  usually  multiple.  They  not  infrequently 
are  the  seat  of  sclerotic  processes. 

Symptoms. — Cyanosis,  general  duskiness  of  the  surface,  a  persistent 
low  external  temperature,  dyspnoea  and  cough,  increase  in  the  red  blood- 
corpuscles,  the  drum-stick  deformity  of  the  fingers  and  toes,  and  finally 


Fig.  354. — Clubbed  fingers  and  toes.- 
Hospital. 
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retarded  physical  and  mental  development  are  usually  present.  Associated 
(jt'wiopnu'ntal  defects  in  the  mouth,  f^cnitalia,  or  elsewhere  are  common. 
In  inliints  the  presence  of  endociii'dial  murmurs  witli  or  without  enlarj^e- 
meiit  (»t'  the  lieart  constitutes  an  im])oi"tant  dia^'uostic  criterion. 

Diagnosis.— The  diagnosis  rests  upon  the  association  of  several  or  all 
of  the  ahove  conditions  in  a  child  or  young  adult  in  whose  case  there  is  a 
history  of  haviuir  l)cen  a  "blue  baby,"  or  havin<^  had  "the  l)lue  disease." 
The  differential  tliaj^nosis  of  the  various  congenital  defects  must  be  deter- 
mined by  a  sjiecial  study  of  the  physical  signs  in  individual  cases.  In  many 
of  the  cases  a  positive  diagnosis  of  the  particular  lesions  intra  vitam  cannot 
be  made. 

DISEASES  OF  THE  ARTERIES. 

I.  ARTERIOSCLEROSIS. 

Definition. — A  disease  of  the  arterial  system  characterized  anatomi- 
cally by  degenerative  changes  in  the  media  and  adventitia  with  compensa- 
tory sclerotic  connective  tissue  thickening  in  the  intima,  which  thickening 
subsequently  involves  all  the  coats :  and  clinically  by  functional  derange- 
ments in  the  various  viscera. 

The  anatomical  changes  may  be  diffuse  or  localized.  In  the  diffuse 
variety  the  arteries  are  dilated  and  tortuous,  their  walls  thickened  and 
inelastic,  and  the  intima,  the  seat  of  irregular  thickening,  calcareous 
plates,  and  atheromatous  ulcers;  in  the  localized  or  circumscribed  form 
yellowish-white,  rounded,  nodular  patches,  raised  above  the  surface,  are 
irregularly  scattered  along  the  intima.  Diffuse  and  nodular  sclerosis  are 
commonly  associated.  Arteriosclerosis  is  the  most  common  and  varied 
att'ection  of  the  arterial  s;\"stem.  It  is  essentially  progressive  in  character, 
though  there  are  eases  which  beginning  early  in  life  run  a  very  prolonged 
course  without  giving  rise  to  conspicuous  symptoms.  ]More  commonly  the 
disease  develops  at  a  later  period  and  is  accompanied  by  characteristic 
changes  in  the  visible  superficial  arteries  and  the  e^ddences  of  lesions  of 
the  viscera  and  nerv^ous  system. 

The*  degenerative  and  sclerotic  processes  show  remarkable  variations 
in  correspondence  in  different  cases  and  at  different  points.  "When  degenera- 
tion is  more  active  than  sclerosis  the  arterial  wall  loses  its  tone,  becomes 
diffusely  dilated  and  may  rupture.  This  is  especially  the  case  in  the  small 
cerebral  arteries — ^miliary  aneurisms,  apoplexy.  Atheromatous  ulcers  may 
occur,  with  the  formation  of  emboli  or  thrombi,  or  partial  rupture  of  the  wall 
of  a  large  artery  may  permit  the  blood  to  pass  between  the  coats  of  the 
vessel  and  form  a  dissecting  aneurism.  When  on  the  other  hand  the  scle- 
rotic process  is  more  active  the  vessel  walls  become  thickened  at  the  expense 
of  the  lumen  and  there  is  retardation  of  the  blood-flow,  arterial  h^^)ertension 
and  stress  upon  the  heart  and  great  vessels.  An  obliterating  endarteritis, 
with  local  thrombosis  and  deposition  of  lime  salts  may  result  in  cerebral 
softening,  circumscribed  myomalacia  with  rupture  of  the  heart  wall,  coro- 
narv  sclerosis  vrith.  angina,  or  gangrene  of  the  extremities. 
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In  senile  arteriosclerosis  the  arteries  are  dilated  and  tortuous,  the  walls 
thin  and  rigid,  and  the  subendothelial  tissue  the  seat  of  circumscribed 
collections  of  softened  or  broken-down  material — atheromatous  abscesses. 
When  these  collections  rupture  into  the  lumen  of  the  artery  they  give 
rise  to  atheromatous  ulcers. 

In  the  various  forms  the  degeneration  of  the  media  may  be  marked 
in  the  smaller  arteries.  The  capillaries  are  thickened  and  may  be  obliter- 
ated. The  connective-tissue  overgrowth  leads  to  more  or  less  complete 
atrophy  of  the  muscular  and  connective-tissue  elements.  In  some  cases 
characterized  by  general  or  local  increase  in  blood-pressure  the  muscular 
fibres  of  the  media  may  be  preserved  or  even  hypertrophied. 

In  consequence  of  these  changes  the  larger  and  middle-sized  arteries 
are  dilated;  the  smaller,  by  reason  of  the  thickening  of  the  intima,  are 
narrowed  and  very  often  wholly  obliterated — endarteritis  obliterans. 

The  ramifications  of  certain  arteries  are  involved  \\'ith  greater  fre- 
quency^ than  others.  In  the  series  of  cases  studied  by  pupils  of  Thoma 
and  analyzed  by  Bergmann,  sclerotic  changes  were  found  in  the  ulnar 
artery  in  94  per  cent.,  the  tibialis  antica  93,  the  subclavian  88,  arteries  of 
the  brain  87,  internal  carotid  87,  radial  86,  splenic  82,  popliteal  79,  external 
carotid  78,  axillary  71,  femoral  69,  common  carotid  68,  ascending  aorta 
67,  abdominal  aorta  64,  external  iliac  58,  and  brachial  55.  The  minute 
arteries  of  the  various  organs  are  involved  in  the  arteriosclerotic  process. 
These  lesions  are  especially  common  in  the  heart,  brain,  kidneys,  liver,  and 
pancreas.  Sclerosis  of  the  pulmonary  artery  and  its  branches  is  a  constant 
concomitant  of  lesions  such  as  chronic  disease  of  the  mitral  valve,  emphy- 
sema, and  fibroid  phtliisis,  which  cause  persistent  increase  of  the  blood- 
pressure  in  the  pulmonary  circulation.  The  artery  may  be  dilated,  with 
insufficiency  of  the  semilunar  valve  system,  its  primary  and  secondary 
branches  the  seat  of  aneurismal  dilatation,  and  its  smaller  branches  highly 
sclerotic.  The  sclerotic  process  frequently  extends  to  the  capillaries  and 
may  also  affect  the  veins,  which  not  infrequently  are  sclerotic  in  the  absence 
of  similar  changes  in  the  arteries. 

Etiology. — The  following  factors  are  of  importance  in  the  causation  of 
arteriosclerosis : 

1.  Persistent  High  Blood-'pre^'ture  and  Sudden,  Frequent,  and  Extreme 
Alternations  of  Pressure. — There  are  many  conditions  which  bring  about 
habitual  strain  upon  the  arteries.  Among  the  more  important  are:  (a) 
Habitual  hard  work.  This  accounts  for  the  great  frequency  of  arterio- 
sclerosis among  the  laboring  classes,  and  the  fact  that  working  men  more 
frequently  suffer  from  sclerotic  changes  in  the  upper  extremities  and 
women  in  the  same  walk  of  life  in  the  lower  extremities,  while  such  changes 
in  the  arteries  of  the  extremities  are  infrequent  in  persons  whose  occupa- 
tions are  not  laborious  (Romberg).  The  muscular  effort  habitually  increases 
the  peripheral  resistance  and  raises  the  intra-arterial  pressure,  (b)  Ner- 
vous influences — the  strenuous  life  in  which  physical  effort,  mental  stress, 
and  excitement  combine  to  tax  ahk<i  the  brain  and  the  heart.  In  tliis  con- 
nection the  frequency  with  which  arteriosclerosis  is  present  in  neurasthenia 
is  to  be  considered,  (c)  Obesity.  The  increased  effort  demanded  by  the 
ordinary  movements  of  life  and  by  the  larger  volume  of  the  circulating 
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Mooil  tends  to  arteriosclerosis,  and  especially  to  arteriosclerosis  of  the 
coronary  arteries.  (d)  Chronic  interstitial  nephritis  is  associated  with 
persistent  increase  of  hlood-pressure  and  sclertjtic  changes  in  the  arterial 
walls,  (e)  Fre(iuently  repeated  and  extreme  changes  in  temperature, 
such  :is  are  necessary  in  certain  crafls,  tend  by  the  abrupt  contraction  and 
<lilatation  of  the  superficial  vessels  to  the  production  of  arteriosclerosis. 
(f)  The  strain  upon  the  arteries  in  aortic  insufficiency  rapidly  brings 
about  sclerosis  of  their  walls. 

2.  Chronic  Intoxications. — (a)  The  abuse  of  tea,  coffee,  tobacco,  and 
alcohol  is  credited  with  a  causal  influence  which  is  doubtless  over-estimated. 
These  narcotics,  and  especially  alcohol,  may  exert  an  indirect  effect  by 
increasing  nervous  excitability,  (b)  Lead,  diabetes,  and  gout  play  an 
important  role.  The  mode  of  action  has  not  been  explained.  Their  asso- 
ciation with  interstitial  nephritis  is  to  be  considered,  (c)  Renal  disease. 
There  are  two  groups  of  cases,  primary  interstitial  nephiitis  and  nephritis 
associated  with  general  arteriosclerosis.  (d)  The  infectious  diseases, 
especially  malaria,  rheumatic  fever,  and  enteric  fever,  appear  in  some 
cases  to  be  the  starting-point  of  progressive  arteriosclerotic  changes,  (e) 
Excesses  at  table.  There  can  be  no  doubt  of  the  importance  of  over-eating 
as  a  factor  in  the  causation  of  arteriosclerosis,  and  that  the  results  of  such 
excesses  belong  in  the  category  of  the  chronic  intoxications  is  equally 
beyond  question. 

3.  Syphilis  is  a  causal  factor  of  great  moment.  In  syphilitic  subjects 
arteriosclerosis  develops  early  and  attains  a  high  grade.  The  distinction 
between  arteriosclerosis  and  the  specific  vascular  lesions  of  syphilis  is  to 
be  made. 

4.  Heredit}/. — The  predisposition  to  arteriosclerosis  varies  greatly  in 
different  families.  Inherited  anatomical  peculiarities,  as  congenital  nar- 
rowness of  the  arteries  and  thickness  of  their  walls,  are  attended  with  the 
liability  to  early  sclerosis.  These  arterial  changes  appear  early  among  the 
peasant  immigrants  from  Italy  and  other  countries  of  Southern  Europe. 

5.  Age. — The  view  is  generally  entertained  that  arteriosclerosis  is  a 
manifestation  of  senile  involution.  There  are,  however,  aged  persons  in 
whom  little  or  no  evidence  of  the  disease  is  apparent.  It  is  probable  that 
in  many  cases  the  arteriosclerosis  of  old  persons  is  a  late  result  of  the  action 
of  other  causes  operative  in  earlier  life.  In  fact  several  of  the  above 
etiological  factors  are  usually  to  be  recognized  in  the  anamnesis.  This  is 
especially  the  case  in  connection  with  syphilis. 

It  is  in  accordance  with  the  above  facts  that  arteriosclerosis  is 
more  common  after  middle  life  than  at  an  earlier  period,  and  in  men 
than  in  women. 

Symptoms. — Arteriosclerosis  begins  insidiously  and  may  long  remain 
latent.  There  are,  however,  cases  in  which  the  vascular  changes  attain  a 
high  grade  in  the  course  of  a  very  few  years.  When  symptoms  become 
manifest  they  may  be  general  or  local,  according  to  the  vascular  distribu- 
tion chiefly  affected. 

The  general  symptoms  are  in  many  cases  not  different  from  those  of 
old  age.  The  skin  becomes  harsh,  wrinkled,  and  inelastic:  subcutaneous  fat 
is   reduced   over   the   chest  and  extremities  and  accumulates   upon   the 
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abdomen;  the  muscles  waste;  the  viscera  undergo  atrophic  changes;  and 
there  is  manifest  loss  of  bodily  and  mental  power.  Dyspeptic  symptoms 
are  often  prominent.  Characteristic  phenomena  relate  to  the  circulation. 
The  blood-pressure  is  increased,  the  superficial  arteries  are  thickened  and 
hard,  there  is  hypertrophy  of  the  left  ventricle  and  accentuation  of  the 
aortic  second  sound,  which  has  often  a  clear,  ringing  quality.  There  are, 
however,  cases  in  which  the  blood-pressure  remains  low  and  the  hyper- 
trophy of  the  left  ventricle  is  moderate.  An  increased  flow  of  urine  of  low 
specific  gravity  and  transient  traces  of  albumin,  together  with  occasional 
hyaline  casts,  is  not  uncommon. 

The  local  symptoms  depend  upon  the  grade  of  the  vascular  lesions  and 
the  organ  or  structure  principally  involved,  as  the  heart,  brain,  kidneys, 
or  extremities. 

1.  Cardiac  Symptoms  and  Signs, — The  effect  of  persistent  resistance 
to  the  flow  of  the  blood  in  the  peripheral  arteries  is  hypertrophy  of  the  left 
ventricle,  with  the  symptoms  and  physical  signs  of  that  condition.  When 
the  coronary  arteries  are  involved,  local  or  general  myocardial  degenera- 
tions occur  with  their  attendant  symptoms,  which  are  those  of  cardiac 
insufficiency.  Angina  pectoris,  aneurism  of  the  heart,  local  softening, 
rupture,  or  sudden  death  may  result.  When  dilatation  supervenes  the 
systolic  apex  murmur  of  relative  mitral  insufficiency  is  heard,  and  the 
symptoms  of  extreme  cardiac  insufficiency  arise,  dyspnoea  while  at  rest, 
somnolence,  scanty  urine,  dropsies  and  effusions  into  the  serous  sacs. 
Dilatation  of  the  ascending  aorta  may  give  rise  to  tympany  or  dulness  at 
the  sternal  end  of  the  second  right  intercostal  space  or  palpable  pulsation 
in  the  episternal  notch  and  a  soft  systolic  murmur  with  an  accentuated 
second  aortic  sound  when  the  aortic  valves  are  capable  of  closure,  and 
may  be  well  shown  by  the  Rontgen  rays. 

2.  Cerebral  Symptoms. — Among  the  early  symptoms  are  sensations 
of  fulness  and  pressure  in  the  head,  insomnia,  distress,  anxiety,  and  vertig- 
inous attacks.  As  the  vascular  lesions  progress  mental  symptoms  develop. 
The  attention  flags,  the  recollection  of  recent  events  fails,  the  patient 
becomes  indifferent  about  his  personal  appearance  and  less  considerate  of 
others.  Self-restraint  may  be  impaired.  Actual  vertigo,  transient  loss  of 
consciousness,  and  temporary  derangements  of  speech  are  among  the 
symptoms  of  advanced  arteriosclerosis.  Repeated  attacks  of  hemiplegia, 
monoplegia,  and  aphasia  may  occur  with  the  signs  of  organic  lesions  and 
terminate  in  complete  recovery  in  the  course  of  a  few  hours  or  a  day  or  two. 
The  Stokes-Adams  syndrome  is  occasionally  observed.  Tinnitus  cerebri 
and  tinnitus  aurium  are  common  and  often  distressing  symptoms.  The 
cerebral  symptoms  of  arteriosclerosis  include  those  of  the  lesions  of  the 
brain  due  to  persistent  obstruction  of  the  smaller  vessels,  and  accidents, 
such  as  thrombosis,  embolism,  and  hemorrhage. 

3.  Renal  Symptoms, — These  correspond  to  those  of  chronic  inter- 
stitial nephritis.  The  association  of  this  form  of  renal  disease  and  arterio- 
sclerosis is  common.  Arteriosclerosis  predisposes  to  nephritis;  chronic 
nephritis  to  general  sclerosis.  When  the  patient  has  not  been  under  obser- 
vation from  the  beginning  it  is  impossible  to  determine  which  is  the  primary, 
which  the  secondary,  affection.     In  either  case  the  renal  symptoms  may 
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iloiniiiate  tlic  clinical  picture^;  iiioro  coMiiiiniily,  Ixiwover,  the  cardinal 
syniptoius  are  those  of  myocardial  disease.  The  condition  constitutes  one 
of  tiie  forms  of  cardiorenal  disease.  (Jiycosuria  is  a  frecjuent  indication  of 
sclerosis  of  the  pancreatic  arteries. 

4.  Va!^()M()T()h  Symptoms. — Sensations  of  cold  and  nund)n('ss  in  the 
hands  anil  feet,  fulness  or  iij^htness  in  the  head,  tingling  and  pulsaticjn  in 
the  fingers,  dynamic  pulsation  in  the  abdominal  aorta,  and  congestion 
of  the  feet  and  legs  are  very  common. 

5.  The  Extremities. — The  symptoms  due  to  sclerosis  of  the  periph- 
eral vessels  are  comparatively  infrequent.  The  diniinisiied  capillary  cir- 
culation gives  rise  to  more  or  less  marked  pallor,  which  is  not  rarely  an 
early  symptom.  Its  association  with  loss  of  weight  and  strength  suggests 
anipmia  or  even  the  development  of  visceral  cancer,  especially  in  cases  in 
which  the  signs  of  changes  in  the  heart  or  brain  are  not  prominent. 

Intermittent  Claudication;  Dyshasia  Angiosclcrotica;  Crural  Angina. 
— This  constitutes  a  somewhat  common  and  very  striking  clinical  mani- 
festation of  sclerosis  in  the  arteries  of  the  lower  extremities.  It  depends 
upon  the  fact  that  while  at  rest  the  blood  supply  to  the  muscles, 
diminished  as  it  is  by  the  narrowing  of  the  lumen  of  the  peripheral  vessels, 
is  yet  sufficient  for  their  physiological  requirements  or  even  for  moderate 
use,  but  when  muscular  effort  is  made  the  blood  supply  is  inadequate  and 
severe  cramp-like  contractions  ensue.  After  walking  a  short  distance  the 
patient  experiences  in  one  or  both  legs  sensations  of  numbness,  tingling, 
heat  or  cold,  tension  and  pain.  The  skin  becomes  pale  and  cyanotic.  If 
the  effort  is  not  discontinued  more  or  less  severe  cramp  and  muscular 
disability  follow.  These  symptoms  cease  upon  rest,  only  to  return  upon 
further  efTort.  In  extreme  cases  the  spasms  recur  upon  moderate  effort 
and  the  muscles  undergo  gradual  atrophy. 

Diagnosis. — The  direct  diagnosis  of  arteriosclerosis  may  be  made  when 
increased  blood-pressure,  thickened  and  tortuous  superficial  arteries, 
hypertrophy  of  the  left  ventricle,  and  accentuation  of  the  aortic  second 
sound  are  present.  The  thickened  radial  artery  can  often  be  rolled  under 
the  finger  upon  the  radius  like  a  whip-cord,  or  it  may  show  irregular,  nodular 
projections  along  its  course  like  a  string  of  wampum,  or  present  little  aneu- 
rismal-like  circumscribed  dilatations.  A  high  degree  of  sclerosis  in  the 
superficial  arteries  may  exist  without  a  corresponding  condition  in  the 
arteries  of  the  parenchymatous  organs,  and  the  converse  is  true.  Another 
important  fact  in  diagnosis  is  that  advanced  arteriosclerosis  may  involve 
a  vascular  territory  or  organ,  as  the  kidneys  or  brain,  without,  in  the  absence 
of  general  sclerotic  changes,  increasing  the  blood-pressure,  and,  therefore, 
without  causing  left  ventricle  hypertrophy  or  marked  accentuation  of 
the  aortic  second  sound.  When  there  is  marked  deposition  of  lime  salts 
in  the  affected  arterial  walls  in  the  legs  and  feet,  the  X-ray  examination 
yields  positive  results,  but  it  is  useless  in  the  deeply  seated  arteries  of  the 
trunk,  with  the  exception  of  the  aorta,  the  shadow  of  which  is  broadened 
and  intensified  in  places  by  the  presence  of  thickened  atheromatous  plates. 
Etiological  considerations  are  important  in  the  diagnosis. 

Prognosis. — The  course  of  arteriosclerosis  shows  extreme  variations. 
The  disease  may  involve  the  peripheral  circulation  and  be  wholly  latent  as 
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to  symptoms.  Cases  of  this  kind  go  on  from  year  to  year  without  serious 
impairment  of  health.  It  may,  on  the  other  hand,  rapidly  give  rise  to 
distinctive  changes  in  organs  that  are  necessary  to  life.  Finally,  it  not 
uncommonly  sets  up  a  vascular  dyscrasia  in  which  the  entire  body  and  its 
organs  are  involved  in  progressive  nutritional  and  atrophic  changes,  which 
terminate  in  death  in  the  course  of  a  few  years.  In  selected  cases  of  pe- 
ripheral sclerosis  the  removal  of  the  cause  and  regulation  of  the  mode  of 
life  very  often  favorably  influence  the  progress  of  the  disease  and  may 
arrest  it.  In  cases  due  to  syphilis  an  energetic  antiluetic  treatment  may 
be  followed  by  an  arrest  of  the  sclerotic  process. 

II.  ANEURISM. 

Definition.— A  circumscribed  dilatation  of  an  artery.  This  anatomical 
condition  is  to  be  distinguished  from  the  diiTuse  widening  of  the  larger 
arteries  which  occurs  in  arteriosclerosis. 

Aneurisms  are  divided: 

(a)  According  to  their  form  into  fusiform  or  cylindroid,  in  which  there 
is  uniform  dilatation  of  the  vessel,  and  sacculated,  in  which  there  is  a  lateral 
bulging  or  protrusion  of  the  wall. 

(b)  According  to  the  composition  of  the  wall  into  true,  in  which  the 
wall  is  composed  of  one  or  more  of  the  coats  of  the  artery,  and  false,  in 
which  there  is  a  rupture  of  all  the  coats  and  the  blood  is  confined  by  the 
surrounding  tissues.  This  distinction  is  not  important,  since  a  false  aneu- 
rism is  in  reality  a  haematoma  and  the  differentiation  between  true  and 
false  aneurisms  cannot  in  all  cases  be  made  after  death,  much  less  during  life. 

(c)  According  to  other  anatomical  peculiarities  into  cirsoid,  in  which 
an  artery  and  its  branches  are  involved  in  the  dilatation,  dissecting,  in  which 
the  blood  collects  between  the  coats  of  the  artery — this  type  occurs  in  1,he 
aorta  and  occasionally  forms  a  complete  double  tube — and  arteriovenous, 
in  which  there  is  a  communication  between  an  artery  and  a  vein.  There 
may  be  a  sac  between  the  artery  and  vein,  but  more  commonly  the  com- 
munication is  direct  and  the  vein  which  yields  to  the  intra-arterial  pressure 
is  dilated,   tortuous,   and  pulsating — aneurismal  varix. 

i.  Aneurism  of  the  Aorta. 

Aneurisms  of  the  aorta  are  usually  fusiform  or  sacculated.  The  latter 
is  more  common.  The  combination  of  these  forms  is  occasionally  encoun- 
tered. Dissecting  aneurisms  are  rare.  Still  more  rare  are  arteriovenous 
aneurisms.  The  essential  anatomical  condition  is  dilatation,  under  the 
intra-arterial  pressure,  oi  the  vessel  wall,  weakened  by  disease.  In  fusi- 
form dilatation  all  three  coats  of  the  vessel  are  dilated.  In  sacculated 
aneurism  the  intima  may  extend  into  the  sac  some  distance;  the  media 
undergoes  atrophic  changes  and  extensive  destruction.  The  wall  of  the 
sac  is  in  the  greater  part  of  its  extent  formed  by  the  adventitia,  which  is 
thickened,  infiltrated,  and  fused  with  the  surrounding  tissues.  The  com- 
munication with  the  aorta  is  by  an  opening  of  variable  size.  The  interior 
of  the  sac  is  lined  by  superimposed  laminae  of  coagulated  blood,  those 
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xhii'li  arc  ptM-ipluMal  being  (Umisc  and  of  a  whitish  color;  those  which  are 
central  l)eiiig  soft  unci  rod.  The  arrangement  of  these  coagula  is  neither 
symnietricai  nor  constant,  and  important  modifications  of  tlie  pressure 
symptoms  and  physical  signs  arise  in  consequence  of  the  yiehling  of  the  sac 
to  the  internal  pressure  in  various  directions  at  different  periods  in  the 
course  of  the  atTection.  In  rare  instances,  small  aneurisms  having  narr<nv 
communications  with  the  lumen  of  the  aorta  are  completely  filled  with 
coagula  and  thus  undergo  spontaneous  obliteration  with  the  formation  of 
a  small  noilular  tumor.  As  the  conditions  which  give  rise  to  sacculated 
aneurism  involve  different  portions  of  the  wall  of  the  aorta  multiple  aneu- 
risms are  by  no  means  rare.  In  size  sacculated  aneurisms  vary  from  a 
walnut  to  a  large  cocoanut;  in  shape  they  are  globular,  but  as  they 
increase  in  size  the  wall  3'ields  more  at  one  point  than  another  in  such  a 
manner  that  irregular  protrusions  occur.  Aneurisms  may  occur  in  any 
part  of  the  aorta,  from  just  above  the  ring  to  the  iliac  bifurcation.  The 
most  common  site  is  in  the  ascending  portion  of  the  arch  to  the  right. 

Etiology. — Arteriosclerosis,  syphilitic  aortitis,  and  trauma  are  the 
most  important  etiological  factors.  The  great  majority  of  aortic  aneurisms 
are  due  to  those  causes  acting  singly  or  in  combination.  Far  less  frequent 
are  cases  due  to  the  action  of  micro-organisms. 

(a)  Arteriosclerosis  leads  to  diffuse  w^eakening  of  the  wall,  which 
yields  to  the  pressure  of  the  blood  at  a  period  when  compensatory  thick- 
ening of  the  intima  has  not  yet  occurred,  and  undergoes  dilatation. 
Sacculated  aneurism  may  occasionally  have  its  origin  in  arteriosclerosis. 

(b)  Syphilis  plays  a  most  important  role.  Sacculated  aneurism  is  in 
a  large  proportion  of  the  cases  syphilitic.  Whether  the  process  has  its 
beginning  comparatively  early  in  the  changes  in  the  w^all  due  to  gumma 
or  at  a  later  period  in  consequence  of  the  loss  of  elasticity  in  scar  tissue 
remains  undetermined.  The  lesions  of  a  patch  of  syphilitic  aortitis 
constitute  the  point  of  diminished  resistance. 

(c)  Traumatism. — When  the  media  and  adventitia  are  weakened,  a 
sudden  increase  of  the  blood-pressure  may  lacerate  the  intima.  A  violent 
contusion,  a  fall,  a  blow  upon  the  chest  may  be  followed  by  the  gradual 
development  of  an  aneurism. 

(d)  Micro-organisms.  —  Multiple  aneurisms  of  the  aorta  and  other 
arteries  have  occasionally  been  observed  in  connection  with  malignant 
endocarditis.  Various  bacteria  have  been  found  in  the  lesions.  Weakening 
of  the  wall  of  the  vessel  in  consequence  of  an  ulcerative  process  analogous 
to  that  affecting  the  valves  doubtless  constitutes  the  early  lesion. 

(e)  Traction  Aneurisms. — An  exceedingly  rare  form  of  aneurism  is 
caused  in  the  concavity  of  the  aortic  arch  at  the  point  of  insertion  of  an 
insufficiently  elongated  remnant  of  the  duct  of  Botallo. 

Among  other  predisposing  influences  of  secondary  importance  are  the 
following:  Age. — Aortic  aneurism  is  much  more  common  between  the 
fortieth  and  sixtieth  years  than  at  any  other  period  of  life.  Sex. — Men 
suffer  more  frequently  than  women  in  the  proportion  of  4  or  5  to  1,  a  pre- 
ponderance due  not  to  inherent  anatomical  differences  but  to  the  far  greater 
exposure  to  the  common  causes.  Habits. — The  direct  influence  of  alcohol 
has  probably  been  over-rated.     Its  indirect  influence  in  leading  to  exposure 
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to  the  danger  of  contracting  sj'philis  is  very  great.  Gccupations  which 
involve  great  muscular  effort  and  those  which  are  attended  with  the 
danger  of  violent  blows  and  contusions  of  the  chest  may  be  regarded  as- 
predisposing  to  thoracic  aneurism. 

An  aneurism  of  the  aorta  is  a  vascular  tumor  which  may  be  wholly 
latent  or  manifest  itself  by  symptoms,  usually  effects  of  pressure,  and 
physical  signs  which  differ  according  to  its  situation  and  the  relative  amount 
of  stratified  clot  and  blood  which  it  contains.  It  is  convenient  to  consider 
separately  aneurism  of  the  thoracic  aorta  and  aneurism  of  the  abdominal 
aorta. 

(a)  ANEURISM  OF  THE  THORACIC  AORTA. 

Symptoms. — The  relative  prominence  of  subjective  symptoms  and 
physical  signs  depends  upon  the  situation  and  size  of  the  aneurism.  The 
cases  may  be  arranged  in  four  groups. 

1.  The  Axeurism  is  Latent. — Symptoms  are  wholly  absent,  or 
vague  and  not  suggestive  of  the  actual  condition.  There  are  no  physical 
signs.  This  group  includes  the  cases  of  moderate  fusiform  dilatation, 
small  sacculated  aneurisms  in  the  ascending  aorta,  and  especially  those 
immediately  above  the  sinuses  of  Valsalva.  The  last  not  rarely  rupture 
into  the  pericardium.     The  diagnosis  is  made  after  death. 

2.  Symptoms  are  Prominent. — Pressure  symptoms  are  present,  but 
the  nature  of  the  lesion  cannot  be  determined.  To  this  category  are  to 
be  referred  small  sacculated  aneurisms  of  the  transverse  and  descending 
portions  of  the  arch  compressing  the  trachea  or  left  main  bronchus  and  the 
recurrent  laryngeal  nerve,  and  larger  sacs  in  various  situations,  containing 
much  laminated  clot  and  yielding  the  signs  of  a  solid  tumor  rather  than 
those  of  an  aneurism,  and  sacs  upon  the  descending  aorta  just  above  the 
diaphragm,  especially  those  eroding  the  vertebrae. 

3.  Signs  are  Prominent. — There  are  associated  subjective  symp- 
toms but  they. are  distinctly  subordinate  to  the  objective  manifestations 
of  expansile  pulsation,  circumscribed  dulness,  thrill,  diastolic  shock,  and 
tracheal  tugging.  This  group  comprises  certain  aneurisms  of  the  convexity 
of  the  ascending  portion  of  the  arch  wliich  project  to  the  right  and  exert 
moderate  pressure  chiefly  upon  the  right  lung,  and  some  large  aneurisms 
in  this  situation  which  have  eroded  the  chest  wall  and  formed  projecting 
external  tumors,  with  great  rehef  from  the  pressure  symptoms  of  an 
earlier  period  in  the  course  of  the  disease.  In  both  these  sub-groups 
the  contrast  between  the  prominence  of  the  physical  signs  and  the 
moderate  intensity  of  the  symptoms  may  be  very  marked.  Broadbent's 
division  into  the  aneurism  of  symptoms  and  the  aneurism  of  physical 
signs  serves  an  important  purpose  in  indicating  the  data  upon  which  to 
base  a  diagnosis. 

4.  Symptoms  are  Severe  and  Signs  are  Distinctive. — Under 
this  heading  may  be  grouped  a  great  majority  of  aneurisms  of  the  ascend- 
ing and  transverse  portions  of  the  arch  which  have  attained  considerable 
size  and  are  sufficiently  free  from  coagula  to  constitute  pulsating  tumors. 
Both  those  still  M'ithin  the  chest  and  those  which  have  perforated  the  chest 
wall  and  form  external  masses  belong  to  this  group;    also  those  aneurisms 
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of  the  dosccMidiiiij;  aorta  \vlii<-h  coiiiijrcss  the  left  lung  or  erode  the  vertebrae, 
tiiid  in  paiiiciilar  those  which  erode  the  lihs  and  appear  us  external  tumors 
at  the  l)aek. 

The  connective-tissue  overj^rowth  in  the  infhunniatory  capsule  involves 
and  compresses  the  nerve-trunks  with  which  the  tumor  comes  into  con- 
tact. To  this  fact  is  to  be  attributed  the  pain  so  characteristic  of  growing 
aneurismal  tumors,  the  palsies  of  tiie  recurrent  laryngeals  and  pneumo- 
gastric,   and  derangements  of  the  S3'mpathetic. 

When  neighboring  blood-vessels  are  implicated  in  the  growth,  to 
which  the  venous  trunks  and  the  pulmonary  artery  are  particularly  liable, 
they  are  narrowed  and  tiie  veins  may  be  completely  compressed,  or  per- 

.1  D 


Fig.  355 a. — .■Vneurism  of  the  arch  of  the 
aorta  protruding  tlirough  tlie  sternum. — Ger- 
man Hospital. 


Fig.  355S. — .Aneurism  of  the  arch  of  the  aorta 
protruding  through  the  sternum.  The  same 
patient  one  year  later.  Death  occurred  suddenly 
from  external  rupture  through  the  skin. 


foration  into  the  superior  vena  cava  may  take  place.  In  a  similar  manner 
the  trachea,  a  main  bronchus,  or  the  cesophagus  may  be  involved  and 
compressed,  or  the  sac  may  rupture  into  these  organs. 

The  sternum,  costal  cartilages,  ribs,  and  the  bodies  of  the  vertebrae 
undergo  more  or  less  extensive  erosion  under  the  pressure  of  the  distending 
sac.  In  rare  instances  portions  of  the  bony  wall  of  the  chest  are  enclosed 
in  the  advancing  sac.  and  a  fragment  of  a  rib  or  the  end  of  a  partly  eroded 
clavicle  is  found  within  its  capsule. 

Hemorrhage. — The  adventitia,  even  when  reinforced  by  encapsulating 
connective  tissue,  may,  in  the  course  of  a  short  time,  j-ield  to  the  blood- 
pressure.  When  the  rupture  takes  place  into  the  trachea,  a  bronchus, 
the  oesophagus  or  stomach,  the  pleura  or  pericardium,  death  usually  occurs 
at  once.  If  the  sac  is  surrounded  by  dense  connective  tissue  a  haematoma 
43 
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is  formed  immediately  at  the  seat  of  rupture  and  infiltrating  the  adjacent 
parts.  Under  these  circumstances  the  bleeding  may  be  arrested  for  a 
period,  only,  however,  to  recur  from  time  to  time  until  fatal  hemorrhage 
ultimately  takes  place.  The  blood  loss  depends  upon  the  amount  of  throm- 
bus within  the  sac.  If  there  is  a  considerable  quantity  of  stratified  clot, 
as  is  usually  the  case  in  aneurisms  that  have  perforated  the  wall  of  the 
chest  and  ruptured  externally,  the  bleeding  may  be  moderate  and  for  a  time 
controllable.    Recurrent  hemorrhage  frequently  takes  place  in  such  cases 

for  weeks  or  months.  Protracted 
or  recurrent  small  bleedings  may 
occur  under  similar  conditions  into 
the  trachea,  bronchi,  or  oesophagus. 
Pain  is  an  early  and  important 
symptom.  It  may  be  in  the  sac 
itself, — intrinsic, — due  to  irritation 
of  the  sac  or  internal- pressure.  This 
pain  is  dull,  aching,  and  substernal. 
More  commonly  it  is  in  the  adjacent 
parts, — extrinsic, — due  to  irritation 
of  nerve-trunks  implicated  in  the 
advancing  capsule  or  subjected  to 
pressure.  This  kind  of  pain  is  con- 
tinuous, with  paroxysmal  exacerba- 
tions of  great  intensity,  and  is 
particularly  severe  at  the  time  of 
erosion  of  the  vertebrae  or  the  wall  of 
the  chest.  It  is  described  as  sharp, 
lancinating,  cutting,  boring,  and  the 
like.  It  often  radiates  along  the 
intercostal  nerves,  or  into  the  side 
of  the  neck  and  down  the  left  arm. 
When  the  bodies  of  the  vertebrae  are 
eroded,  the  pain  radiates  in  the  course 
of  the  intercostal  nerves  and  is  often 
intense,  suggesting  herpes  zoster  or 
intercostal  neuralgia.  The  pain  of 
aneurism,  usually  spoken  of  as  neu- 
ralgic, is  in  point  of  fact  a  symptom  of  pressure  neuritis.  When  the  aneurism 
is  situated  at  the  root  of  the  aorta,  attacks  of  angina  pectoris  of  varying 
intensity  may  occur,  with  radiation  to  the  left  side  of  the  neck  and  arm. 
Cough  is  a  common  symptom.  It  may  be  caused  by  irritation  pressure 
upon  the  vagus  or  recurrent  laryngeal  nerve,  compression  of  the  trachea 
or  a  main  bronchus,  in  which  event  it  is  often  associated  with  stridor,  or 
by  bronchitis.  The  expectoration  is  often  blood-stained  from  interference 
with  the  venous  circulation  or  from  granulations  at  a  point  of  impending 
rupture.  In  bronchitis  and  bronchiectasis  it  is  thin  and  abundant.  It  is 
sometimes  purulent  and  offensive. 

Dyspnoea  may  be  laryngeal,  tracheal,  or  pulmonary,  and  these  forms 
are  sometimes  present  in  the  same  case.     Laryngeal  dyspnoea  is  due  to 


Fig.  356. — Aneurism  of  ascending  aorta.  Relief 
of  pain  upon  appearance  of  external  tumor,  which 
occurred  under  observation.- — Jefferson  Hospital. 
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irritation  of  the  ivcuirciit  iicivc  ami  is  usually  associated  wifji  a  riuf^iiij^ 
brassy  C()u<2;li,  a])lii)uia,  and  lioarscncss.  The  tracheal  form  has  its  orijiiii 
in  direct  couiiM-cssion  of  the  windpipe  or  left  primary  hronchus  and  is 
accompanied  by  stridor;  while  pulmonary  dyspncca  may  l)e  caused  by 
compression  of  one  or  both  lunpjs  by  an  enormous  aru^ui'ism  of  the;  lower 
or  posterior  wall  of  the  transverse  arch. 

DysplKujin    may   arise   when    the  sac    develops  in    relation    with   the 
gullet.     It   may   be  due  to  ojsophagismus  or  stenosis  from  compression. 
A   clinical    rule,    in    no    case    to    be   disregarded,    is   never   to    pass    an 
oesophageal    l)ougie  if  there  is  rea- 
son   to    suspect   thoracic    aneurism.  ; 

The  signs  of  a  thoracic  aneurism 
are  due,  (a)  to  the  tumor  itself,  and  (b) 
to  pressure  upon  adjacent  structures. 

Physical  Signs.  —  Inspection. 
— In  a  large  i)rt)portion  of  the  early 
cases,  and  in  many  throughout  the 
whole  course  of  the  disease,  this 
method  yields  no  physical  signs.  The 
tumor  while  still  wholly  intrathoracic 
may  cause  local  bulging  of  the  chest 
wall  with  widening  of  the  intercostal 
spaces  and  visible  pulsation.  The 
signs  may  elude  observation  save  in 
a  good  light  and  with  oblique  illu- 
mination. When  perforation  of  the 
chest  has  occurred  there  is  a  more 
or  less  prominent  external  pulsating 
tumor,  at  the  summit  of  which,  in 
late  cases,  the  skin  may  be  livid  or 
necrotic  and  the  seat  of  hemorrhagic 
oozing.  Such  tumors  are  most  com- 
mon at  the  upper  part  of  the  sternum 
and  to  the  right,  and  are  sometimes 
of  large  size,  extending  also  to  the 

left.  .  When  the  innominate  is  involved  the  pulsating  prominence  pro- 
jects above  the  right  cla^^cle  and  episternal  notch.  An  aneurism  of  the 
descending  aorta  may  give  rise  to  a  tumor  to  the  left  of  the  spine. 
Pressure  upon  venous  trunks  frequently  causes  congestion  of  the  face  and 
eyes,  and  enlargement  of  the  superficial  veins  of  the  trunk  and  arm.  These 
signs  are  much  more  common  upon  the  right  side.  In  consequence  of  pres- 
sure upon  the  sympathetic  occasional  differences  in  the  pupils  arise.  Irri- 
tation of  the  upper  dorsal  or  lower  cervical  ganglion  upon  the  affected 
side  is  attended  with  dilatation  of  the  pupil,  which  may  or  may  not  be 
accompanied  by  pallor  of  the  face  upon  the  same  side;  while  destructive 
pressure  is  followed  by  contraction  of  the  pupil  and  in  some  cases  b}^  flush- 
ing and  sweating  upon  the  same  side  of  the  face.  The  larynx  may  be  seen 
to  be  displaced  to  the  left,  much  more  frequently''  to  the  right,  by  the  pres- 
sure of  an  aneurismal  tumor,  and  in  large  aneurisms  of  the  arch  tracheal 
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Fig.  357.- 


Aneurism  of  the  aorta  and  innominate 
artery. 
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tugging  may  sometimes  be  seen.  The  visible  apex  beat  is  displaced  down- 
ward and  to  the  left,  indicating  more  commonly  dislocation  of  the  heart 
from  pressure  than  dislocation  of  the  apex  from  hypertrophy. 

Palpation. — This  method  confirms  the  signs  obtained  upon  inspec- 
tion. The  extent,  force,  and  expansile  character  of  the  pulsation  are  deter- 
mined by  this  method  of  phj'sical  diagnosis.  Intrathoracic  aneurisms  of 
considerable  size  may  cause  general  expansion  of  the  upper  part  of  the 
thorax  in  its  anteroposterior  diameter,  which  is  best  recognized  by  biman- 
ual palpation,  one  hand  being  firmly  applied  to  the  back,  the  other  to  the 
front  of  the  chest.  There  ma}^  be  merely  a  cUffuse  pulsation.  An  aneurism 
which  has  perforated  the  waU  of  the  chest  forms  a  distinct  tumor  with 
expansile  pulsation,  the  denseness  of  which  is  determined  by  the  amount 
of  coagula.  Very  rarely  the  sac  is  thin-walled  and  fluctuating.  There 
is  usually  a  distinct  diastohc  shock,  which  ma}'  be  intense  and  is  of  diag- 
nostic significance.  A  S5^stoHc  thrill  may  often  be  felt  but  is  to  be  distin- 
guished from  the  thrill  of  a  dilated  aorta  and  from  the  thrill,  wliich  is  pres- 
ent in  aortic  stenosis.     Retardation  of  the  pulse  is  common.     The  radials 

may  be  unequal  in  time 
and  volume.  When 
the  sac  is  very  large 
the  pulse  in  the  arterial 
trunks  beyond  it  may 
be  scarcely  perceptible. 
Tracheal  tugging 
is  common  in  aneu- 
risms of  the  transverse 
arch  and  is  a  very 
important  sign  in  deep-seated  sacs  not  manifest  b}^  other  signs.  This 
phenomenon  is  not,  however,  pathognomonic  of  aortic  aneurisms.  It 
may  occur  in  mediastinal  tumors  and  in  enlargement  of  the  peribronchial 
lymph-nodes  when  so  situated  as  to  cause  close  adhesions  between  the 
aorta  and  the  left  primary  bronchus. 

Percussion. — Deeply  situated  aneurisms  of  small  size  yield  no  signs. 
The  percussion  signs  of  larger  aneurisms  which  approach  the  chest  wall 
depend  upon  the  fact  that  thej^  displace  the  lungs.  The  pulmonary  reso- 
nance is  replaced  in  aneurisms  of  the  ascending  limb  of  the  arch  b}"  circum- 
scribed flatness,  usually  to  the  right  of  the  manubi'ium  sterni;  in  aneurisms 
of  the  transverse  arch  by  flatness  in  the  upper  sternal  region  to  the  left  of 
the  sternal  border;  and  in  those  of  the  descending  aorta  by  flatness  along 
the  left  side  of  the  spine  and  in  the  scapular  region.  The  area  of  flatness 
corresponds  to  the  region  of  contact  between  the  tumor  and  the  inner  wall 
of  the  thorax,  and  is  surrounded  by  a  very  narrow  border  of  dulness  and 
an  outer  border  of  t^'mpanitic  resonance,  the  width  of  which  is  determined 
by  the  extent  to  which  the  circumjacent  lung  is  compressed. 

Auscultation. — Murmurs  may  be  absent  even  in  aneurisms  of  large 
size.  The  greater  the  amount  of  stratified  coagula  the  more  nearly  the 
aneurism  resembles  a  solid  mediastinal  tumor.  An  accentuated  second 
sound  is  a  common  and  significant  sign.  A  systoHc  murmur  is  often  heard; 
less  frequently  a  diastolic  murmur,  which  is  not  a  sign  of  the  aneurism  but 


Fig.  35S. — Upper  tracing — carotid  pulse  in  a  case  of  aneurism  of  the 
arch  of   the  aona.     Lower  tracing — thrill  over  aneurismal  tumor. 
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of  an  associated  aortic  iiisullici«'iicy.  An  cxtrciiicly  rare;  contiinujiis  mur- 
mur wiili  rhythniicul  wliifTs  corrospoiidinj?  to  tlie  systole  lieard  over  the 
manuhriuiu  is  a  si<j;n  of  an  arteriovenous  aneurism  or  eommunication  with 
the  pulmonary  art(MV.  A  systolic,  murmur  may  sometimes  he  heard  over 
the  trachea  or  at  the  open  mouth  of  the  patient. 

The  following  clinical  j)henoinena  associated  with  aneurisms  of  (hlTcr- 
ent  parts  of  the  aorta  aie  of  diagnostic  importance: 

Aneurism  of  llic  Ascending  Portion  of  the  Arch. — Small  sacs  close  to 
the  root  of  the  aorta  are  latent.  Larger  aneurisms  arise  m(wt  frecjuently 
from  the  convexity  and  develop  towai-d  tlie  right.  J)eep-seated  pain  is 
an  early  symptom.  It  is  most  severe  behind  the  manubrium  and  radiates 
to  the  neck,  shoulders,  and  arms,  more  frequently  the  left  than  the  right. 
Flatness  in  the  sternal  end  of  the  second,  third,  and  sometimes  also  the 
first  intercostal  space  indicates  the  extension  of  the  tumor  to  the  I'ight. 
In  this  region  the  heart  sounds  are  loud  and  tiie  second  aortic  sound  is 
commonly  ringing  and  accentuated. 
Expansile  pulsation  is  present.  The 
apex  of  the  heart  is  displaced  (town- 
ward  and  to  the  left.  Aneurisms  of 
this  part  of  the  aorta  may,  in  rare 
instances,  communicate  with  the 
superior  vena  cava  or  compress  the 
inferior  vena  cava,  causing  oedema  of 
the  lower  extremities,  and  ascites. 
An  aneurism  springing  from  the  con- 
cavity of  the  ascending  portion  ma}^ 
extend  beyond  the  left  sternal  border. 
The  right  recurrent  larj-ngeal  nerve 
is  exposed  to  pressure.  Sclerosis  of 
the  coronary  arteries,  sclerotic  lesions 
of  the  aortic  cusps,  and  relative  insufficiency  are  common.  Wlien  a 
sacculated  aneurism  in  this  position  attains  considerable  size,  the  over- 
lying manubrium  and  cartilages  and  ribs  to  its  right  form  a  distinct, 
rounded,  pulsating  prominence,  which  in  the  course  of  time  may  cause 
absorption  of  the  wall  of  the  chest  and  appear  as  an  external  tumor. 
Systolic  murmurs  are  common  and  are  occasionally  audible  at  a  distance 
from  the  chest.  Compression  of  the  neighboring  veins  occurs  early.  The 
jugulars,  especially  the  right,  are  prominent.  The  little  venous  twigs  over- 
lying the  tumor  are  enlarged.  The  trachea  and  left  bronchus  are  frequently 
compressed.  Tracheal  tugging  may  occur  when  firm  adhesions  with 
the  trachea  or  bronchus  are  established.  Difficulty  in  swallow'ing  is  not 
common  in  aneurisms  in  this  situation. 

Aneurism  of  the  Transverse  Portion  of  the  A^'ch. — The  sac  may  cause 
prominence  of  the  manubrium  and  the  cartilages  and  ribs  to  its  right,  as 
in  aneurisms  of  the  ascending  aorta.  The  innominate  is  frequently  involved, 
with  the  appearance  of  an  external  pulsating  tumor  at  the  sternoclavicular 
articulation  and  extending  upward  into  the  neck.  Compression  of  the  left 
recurrent  laryngeal  nerve  is  common.  An  early  symptom  is  hoarseness 
with  a  curious  high-pitched  vibrating  quality  of  the  voice.     In  slight  palsy 
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Fig.  360. — Unilateral  clubbed  fingers  in  aneurism  of  the 
descending  arm  of  the  aortic  arch. — Groedel's  case. 


and  in  older  cases  the  A^oice  may  be  unchanged.  Pupillary  derangements 
are  sometimes  observed.  Compression  of  the  trachea  and  left  bronchus, 
and  tracheal  tugging  are  very  common.  Dysphagia  is  more  frequent 
than  in  aneurisms  in  other  portions  of  the  aorta.  The  sac  sometimes 
includes  portions  of  the  ascending  and  transverse  arch,  causing  dulness  to 
the  right  and  upward,  and  can  often  be  felt  pulsating  in  the  episternal  notch. 
Sacculated  aneurisms  in  the  concavity  of  the  arch  are  always  difficult  of 
recognition.     Even  when  of  moderate  size  they  may  cause  persistent,  even 

fatal,  hsemoptysis.  They  elude 
physical  examination  and  rarely 
attain  a  size  sufficient  to  displace 
the  heart.  This  form  of  aneu- 
rism may  be  suspected  when, 
with  persistent  or  recurring 
hsemoptysis  in  the  absence  of  rec- 
ognizable cause,  are  associated 
paralysis  of  the  left  recurrent 
nerve,  dislocation  of  the  trachea 
and  lar}mx  to  the  right,  tracheal 
tugging,  stridor,  and  dysphagia; 
but  none  of  these  is  constant. 
Aneurism  of  the  Descending  Arch. — These  tumors  may  also  be  latent. 
Pain  is  a  common  symptom.  It  may  be  intrinsic.  Very  often,  however, 
it  is  due  to  erosion  of  the  dorsal  vertebrse.  Dyspnoea  and  stridor  from 
compression  of  the  left  bronchus  and  lung,  bronchitis,  bronchiectasis,  and 
bronchorrhoea  may  occur.  Left-sided  recurrent  nerve  palsy  or  paralysis, 
difficulty  in  deglutition,  left  pupillary  phenomena  are  of  diagnostic  impor- 
tance. When  the  sac  is  large,  retardation  of  the  crural  pulse  as  compared 
with  the  radials  or  the  apex  beat  is  a  less  important  sign.  At  the  left  ster- 
nal border  in  the  first  and  second 
intercostal  spaces  there  may  be  dul- 
ness, with  distinct  heart  sounds, 
murmurS;  and  pulsation.  Perfora- 
tion may  take  place  and  an  external 
tumor  present  in  this  region — an 
uncommon  event. 

Aneurisms  of  the  Descending 
Thoracic  Aorta. — The  sac  is  usually 
low  down,  resting  upon  the  dia- 
I^hragm  and  the  left  side  of  the 
bodies  of  the  lower  dorsal  vertebrse, 

which  are  eroded.  Among  the  pressure  phenomena  are  dysphagia,  intense 
pain  radiating  to  the  left,  pleuritic  friction,  impaired  resonance,  together 
A;\'ith  feeble  respiratory  sounds  and  small  mucous  rales  in  the  lower  scapular 
region  near  the  spine.  A  pulsating  external  tumor  may  present  in  the 
back.  Pain  is  usually  present,  but  the  other  phenomena  may  be  wholly 
absent  and  the  condition  overlooked. 

As  a  rule  large  aneurisms  are  sacculated  and  increase  in  size  "^"ithout 
involving  other  portions  of  the  aorta  than  that  from  which  they  spring. 


Fig.  361. — Sphygmograms  in  aneurism  of  the 
descending  arm  of  aortic  arch.  I,  right  radial  pulse; 
II,  left  radial.     Same  case  as  Fig.  360. — Groedel. 
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Fig.  3G2. — OrthodiaKraphic  outline  of  left  bor- 
der of  aneurism  of  descending  limb  of  arch  of  the 
aorta,  showing  displacement  of  the  heart  downward 
and  to  the  left.    Same  case  as  Fig.  360. — Groedel. 


Exceptionally  an  ancui-ism  ai-isin/j;  from  one  jiortioii  enlarges  l»y  in\dlving 
adjacent  part.s  of  the  aorta  until  several  part.s  are  successively  iniplicaled, 
as  the  asc(Mi(lin<!;  portion,  the  transverse  arch,  and  to  some  extent  the 
descending;  arch.  Under  such  circumstances  the  rational  symptoms  and 
pliysical    si<;iis    of    aneurism    in    the    various    localities    arc    successively 

(IcN'elopcd.  Still  more  rarely  mul- 
tiple aneurisms  are  present.  In  the 
latter  case  one  may  be  recognized 
by  suggestive  symptoms  and  char- 
acteristic signs,  while  the  others 
may  escape  detection. 

Diagnosis.  —  Direct.  —  There 
are  cases  in  which  a  positive  diag- 
nosis cannot  be  made.  Aneurisms 
of  the  root  of  the  aorta  and  of  the 
concavity  of  the  arch,  when  small,  are 
usually  wholly  latent.  The  anamne- 
sis is  important.  Syphilis,  occupa- 
tion, strain,  blows  and  contusions 
of  the  chest  are  highh'^  suggestive. 
Alcoholism  is  of  secondary  impor- 
tance. Middle  age  and  the  male  sex 
are  predisposing  influences  of  weight. 
Among  the  symptoms  those  which  arise  from  intrathoracic  pressure  are 
significant.  These  comprise  pain,  dyspnoea,  stridor,  cough,  dj'sphagia, 
pupillary  differences,  and  a  peculiar  hoarseness  with  a  high-pitched,  shrill, 
vibrating  quality  of  the  voice.  Among  physical  signs  which  point  strongly 
to  aneurism  are,  in  the  areas  named,  circumscribed  flatness  shading  off  to 
dulness,  prominence  with  pulsation,  a  systolic  murmur,  systolic  thrill,  dia- 
stolic shock,  displacement  of  the  apex  downward  and  to  the  left  (especially 
when  the  signs  of  cardiac  enlarge- 
ment are  absent),  enlargement  of 
superficial  veins,  inequality  of  radial 
pulses,  a  retardation  or  absence  of 
crural  pulsation  and  tracheal  tug- 
ging. None  of  these  clinical  phenom- 
ena is  diagnostic.  The  association 
of  all  of  them  is  conclusive.  When 
several  of  them  are  present  the  diag- 
nosis becomes  probable.  An  external 
tumor  with  distinctly  expansile  pul- 
sation and  diastolic  shock  justifies  a 
positive  diagnosis.  Two  facts  are  to  be  borne  in  mind.  First,  an  enlarged 
lymph-node  lying  directly  over  a  large  vessel  may  pulsate  synchronously 
with  the  action  of  the  heart,  but  the  pulsation  is  not  expansile;  and  second, 
tracheal  tugging  may  he  present  when,  in  mediastinal  tumor  or  enlarged 
peribronchial  lymph-nodes,  there  are  close  adhesions  between  the  aorta  and 
the  left  bronchus.  Tracheal  tugging  is,  therefore,  not  a  pathognomonic  sign 
of  aneurism.    The  X-rays  are  of  great  value  as  showing,  upon  fluoroscopic 
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Fig.  363. —  Aneurism   of    the   descending 
aorta. 
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examination,  a  shadow  in  an  abnormal  situation,  the  borders  of  which  expand 
and  contract  with  the  diastole  and  systole  of  the  heart.  Such  a  shadow  is 
to  be  differentiated  from  the  non-expansile  movement  which  attends  the 
advance  and  retreat  of  a  tumor  moved  by  the  pulsation  of  the  aorta  or  heart. 
The  shadow  of  an  aneurism  attached  to  the  trachea  or  left  bronchus  may 
rise  with  the  act  of  deglutition,  while  tumors,*  in  consequence  of  their  firm 
attachments  to  the  surrounding  structures,  are  not  affected  by  swallowing. 

The  situation  of  an  aneurism  may  be  determined  by  the  foregoing 
symptoms  and  signs.  But  there  are  exceptions  to  this  rule.  Thus  a  sac 
springing  from  the  ascending  portion  of  the  arch  may  present  at  the  left 
border  of  the  arch,  while  one  connected  with  the  descending  portion  may 
extend  to  the  right  of  the  manubrium  and  cause  pulsation  in  the  right 
interscapular  space;  and  the  possibility  that  an  elongated  aneurism  of  the 
ascending  portion  may  cause  dulness  and  pulsation  to  the  right  of  the 
lower  part  of  the  sternum  must  be  considered. 

Differential. — Sclerosis  of  the  aorta  can  scarcely  be  differentiated 
from  fusiform  aneurismal  dilatation  of  the  aorta.  The  fluoroscopic  shadow 
is  circumscribed  in  saccular  aneurisms;  diffuse  and  uniform  in  arterioscle- 
rosis and  the  dilatation  which  occurs  in  functional  derangernents,  as  some 
cases  of  neurasthenia  and  exophthalmic  goitre.  Pain,  which  is  an  early 
and  continuing  symptom  in  aneurism,  is  not  a  prominent  symptom  in 
sclerosis.  Dynamic  Pulsation. — Increased  dulness  at  the  level  of  the  upper 
part  of  the  manubrium  and  pulsation  in  the  episternal  notch  are  sometimes 
present  in  cases  in  which,  at  the  autopsy,  no  dilatation  of  the  aorta  is 
found.  This  form  of  widening  of  the  aorta,  if  persistent,  cannot,  during 
life,  be  differentiated  from  fusiform  aneurism.  Dislocation  of  the  Aorta 
in  Spinal  Curvature. — The  convex  border  of  the  ascending  limb  of  the  arch 
may  be  displaced  in  such  a  manner  as  to  cause  dulness  and  forcible  pulsa- 
tion beyond  the  right  border  of  the  sternum  and  simulate  an  aneurism. 
Pressure  symptoms  and  pain  are  usually  absent,  the  pulsation  is  not  expan- 
sile, and  there  is  no  diastolic  shock.  Solid  Intrathoracic  Tumors. — These 
are  very  often  malignant.  They  take  origin  in  the  mediastinal  lymph- 
nodes,  the  pleura  or  lungs,  the  thyroid  body,  or  the  oesophagus.  A  per- 
sistent thymus  may  be  greatly  enlarged.  Such  new  growths  commonly 
show  a  tendency  to  develop  both  to  the  right  and  left  of  the  sternal  borders, 
and  not,  as  is  usually  the  case  in  aneurism,  upon  one  side.  The  heart 
sounds  are  not  so  loud  as  in  aneurism,  and  diastolic  shock  is  not  felt.  Mur- 
murs may  occur  but  are  far  less  common.  Differences  in  the  radial  and 
retardation  in  the  crural  pulse  are  likewise  absent.  Glandular  metastases 
may  be  present  in  the  neck — a  sign  of  great  significance.  Pulsation  is 
common  but  not  expansile.  Symptoms  of  pressure  upon  the  recurrent 
laryngeal  nerves  are  common,  but  other  pressure  symptoms  are  less  prom- 
inent than  in  aneurism.  The  outline  of  an  aneurismal  sac  is  rounded  and 
usually  regular;  that  of  a  tumor  uneven  and  irregular.  The  course  of 
mahgnant  disease  is  rapid,  emaciation  pronounced,  and  cachexia  early 
developed;  that  of  aneurism  relatively  slow,  and  the  fatal  issue  may  occur 
while  the  general  nutrition  is  yet  fair.  There  may  be  the  history  of  a 
primary  growth  which  has  been  removed,  or  the  indications  of  its  presence 
in  a  distant  organ  or  part.     Thoracic  tumors  and  aneurisms  containing 
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much  stratified  clot  caiiiiol  always,  when  deep  seated,  be  differentiated. 
New  (irouih.s  Inrolriiii/  the  Wdll  of  the  Chest. — Osteosarcoma  may  involve 
the  sternum  or  ribs.  The  overlying  veins  are  greatly  enlarged  and  tortuous. 
The  osseous  structures  are  palpably  enlarged  and  involved.  There  is  local 
promiiKMico.  but  the  symptom-complex  of  aneurism  is  not  present.  Caries, 
osteomyelitis,  or  actinomycosis  may  cause  a  roun<led,  fluctuating  tunxjr 
near  the  sternum  or  ribs.  In  aneurism  the  bony  structures  of  the  chest 
wall  may  be  recognizetl  as  overlying  the  tumor,  and,  when  perforation  has 
taken  place,  as  entering  into  the  formation  of  the  opening  through  which 
the  tumor  protrudes,  while  in  abscess  they  may  be  recognized  as  under- 
lying the  fluctuating  tumor  and  separating  it  from  the  cavity  f)f  the  thorax. 
In  the  very  rare  cases  of  meiliastinal  abscess  the  onset  is  abrupt,  substernal 


rn-i.  o64  —  Bulging  of  the  anterior  wall 
of  the  chest  in  a  case  of  mediastinal  tumor. 
— Jefferson  Hospital. 


Fig.  365. —  .\bscess  of  the  chest   walL- 
Hospital. 
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pain  is  intense  and  persistent,  and  there  are  grave  constitutional  symptoms. 
Pulsating  Empyema.  —  Intrathoracic  pulsating  empyemata  give  rise  to 
more  or  less  diffuse  pulsation  upon  the  left  side  in  the  anterolateral  aspect 
of  the  chest.  The  signs  of  pleural  effusion  are  present,  the  heart  is  usually 
displaced  to  the  right,  and  Traube's  semilunar  space  modified.  Empyema 
necessitatis,  when  the  tumor  is  in  relation  with  the  heart  and  pulsates, 
may  simulate  aneurism.  The  signs  of  left-sided  pleural  effusion,  the  fact 
that  the  tumor  diminishes  upon  inspiration  and  increases  upon  expiration, 
the  absence  of  heaving,  forcible  impulse,  and  diastolic  shock,  of  the 
pressure  symptoms  incident  to  aneurism,  and  of  tracheal  tugging  are 
conclusive.  Aortic  Stenosis. — A  systolic  murmur  and  thrill  may  suggest 
aneurism,  but  a  consideration  of  the  history  of  the  case,  the  nature  of  the 
subjective  symptoms,  and  the  objective  signs  of  the  two  conditions  render 
the  differential  diagnosis  an  easy  matter. 
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The  Course. — The  progress  is  irregular.  Symptoms  usually  precede 
signs.  There  are  periods  of  arrest.  The  contour  of  the  sac  and  the  pres- 
sure phenomena  undergo  from  time  to  time  changes  due  to  changes  in  the 
accumulation  of  clot,  its  organization  or  failure  to  organize  at  different 
places,  and  uneven  yielding  of  the  wall  under  arterial  pressure  in  various 
Tegions.  In  sacs  that  have  perforated  the  chest  wall  such  local  expansions 
and  retractions  not  rarely  take  place  under  the  eye.  They  may  be  invoked 
in  explanation  of  changes  in  the  degree  of  dysphagia,  the  dyspnoea  and 
stridor,  the  pupillary  differences,  and  the  locality  and  intensity  of  the  pain. 
A  knowledge  of  these  facts  justifies  caution  in  ascribing  diminution  or  even 
disappearance  of  certain  pressure  symptoms  to  an  actual  improvement 
in  the  underlying  condition.  Sacs  that  rapidly  increase  in  size  give  rise 
to  more  urgent  pressure  symptoms  and  are  more  liable  to  early  perfora- 
tion than  those  whose  growth  is  slow.  The  urgency  of  pressure  symptoms 
depends  in  part  upon  the  size  of  the  sac  and  in  part  upon  its  location. 
Aneurisms  of  the  ascending  aorta  cause  compression  of  the  trachea,  a 
primary  bronchus,  or  the  oesophagus,  only  when  they  have  attained  con- 
siderable size;  while  a  small  sac  in  the  concavity  of  the  arch  may  compress 
the  left  bronchus,  or  a  medium-sized  sac  springing  from  the  inner  aspect 
of  the  descending  portion  may  cause  difficulty  in  deglutition.  Perforation 
occurs  earlier  in  dissecting  than  in  other  forms  of  aneurism.  In  sacs  con- 
taining much  clot  the  perforation  may  be  small  and  the  bleeding  moderate. 
The  blood  loss  is  often,  however,  rapid  and  fatal.  It  may  be  spontaneously 
arrested  by  a  layer  of  clot  which  may  permanently  close  the  rent.  As 
a  rule,  when  hemorrhage  is  arrested  it  recurs  from  time  to  time  and  finally 
proves  fatal.  Rupture  takes  place  most  frequently  into  the  pleural  sac  or 
a  bronchus;  less  commonly  externally,  into  the  pericardium,  the  retro- 
peritoneal connective  tissue,  or  the  peritoneal  cavity;  not  often  into  the 
oesophagus,  stomach,  or  intestine;  and  extremely  rarely  into  the  descending 
^ena  cava,  the  pulmonary  artery,  or  an  auricle.  When  the  hemorrhage  is 
free,  death  occurs  at  once  with  symptoms  of  internal  bleeding.  Perfora- 
tion into  the  pericardium  is  usually  fatal  at  once;  into  the  retroperitoneal 
tissues  it  is  usually  delayed  for  a  longer  period.  In  the  latter  situation 
perforation  is  attended  with  intense  pain  and  may  at  first  simulate  per- 
foration peritonitis  or  embolism  of  the  mesenteric  artery.  When  the  rent 
is  small  or  the  bleeding  restrained  by  the  adjacent  structures,  there  are 
signs  of  internal  hemorrhage,  but  life  is  prolonged  for  a  period.  I  saw  a 
patient  who  lived  eight  hours.  Bleeding  into  a  pleural  sac  causes  the 
signs  of  an  effusion;  into  a  bronchus,  haemoptysis  which  may  suggest 
phthisis  or  be  moderate  and  prolonged,  giving  rise  to  a  suspicion  of  pul- 
monary cancer;  into  the  stomach,  hsematemesis;  into  the  gut,  bloody 
stools.  Fragments  of  a  thrombus  may  be  detached,  causing  emboKsm, 
most  commonly  of  a  cerebral  artery. 

Prognosis. — Spontaneous  cure  cannot  occur  in  fusiform  aneurisms. 
Small  sacs  with  narrow  openings  in  rare  instances  become  filled  with  clot 
which  undergoes  organization.  In  dissecting  aneurisms  a  distant  com- 
:munication  with  the  lumen  of  the  aorta  may  be  estabhshed,  thus  forming 
along  the  old  course  a  new  channel  for  the  blood  stream.  These  are  rare 
events.     In  a  majority  of  instances,  aneurism  of  the  aorta  terminates  in 
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ileath  in  the  course  of  six  months  to  three  years.  The  average  duration 
is  about  one  year.  Excei)tionally  life  may  he  i)roh)n^e(l  for  several  years. 
A  time  pro«!;nosis  in  imlividual  cases  is  hazardous.  Slowly  developing 
and  arrested  aneurisms  are  of  relatively  favorable  prognosis  as  compared 
with  those  of  rapid  growth,  but  unforeseen  accidents  may  at  any  mcjinent 
occur.  Favorable  conditions  of 
life  and  treatment  render,  in 
exceptional  instances,  the  prog- 
nosis less  unfavorable. 

(b)  ANEURISM  OF  THE  AB- 
DOMINAL AORTA. 

Aneurism  of  the  aorta  is  far 
less  common  below  the  diaphragm 
than  above  it.  It  may  be  fusi- 
form or  sacculated.  In  rare 
instances  there  are  two  or  more 
— multiple  aneurism.  Still  more 
rare  in  this  region  is  dissecting 
aneurism.  The  most  common 
situation  is  directly  below  the 
diaphragm  and  upon  the  anterior 
wall  of  the  aorta,  where  the  sac 
forms  a  distinct  rounded  tumor 
in  the  epigastric  region  in  the 
median  line  and  extending  to  the 
left.  As  the  sac  enlarges  it  pro- 
jects into  the  left  hypochondrium 
and  may  occupy  a  large  part  of 
the  left  side  of  the  abdomen. 
When  it  projects  posteriorly  it 
causes  erosion  of  the  vertebral 
bodies,  or  may  give  rise  to  distinct 
spinal  symptoms,  and,  increasing 
in  dimension,  may  extend  into 
the  chest  and  rupture  into  the 
pleura  or  form  an  external  tumor 
in  the  lumbar  region.  Perfora- 
tion into  the  retroperitoneal  space 

may  give  rise  to  a  progressively  enlarging  haematoma  extending  into  the 
left  lumbar  region  and  simulating  a  sarcoma. 

Symptoms. — Pain  is  an  early  symptom.  It  is  referred  to  the  back 
and  is  often  persistent,  radiating  to  the  left  flank  and  marked  by  intense 
exacerbations,  suggestive  of  intercostal  neuralgia,  or  renal  colic.  In  many 
of  the  cases  there  are  pain-free  intervals,  or  a  dull,  deep-seated  pain  in 
the  back  increased  by  movement  or  jarring  of  the  bod}-.  The  pain 
not  rarely  extends  into  the  abdomen  with  exacerbations  which  simulate 
colic — bellv-ache. 
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Physical  Signs. — Upon  inspection  epigastric  pulsation  may  be  pres- 
ent, frequently  a  diffuse  prominence,  and  occasionally  a  distinct  circum- 
scribed tumor.  Palpation  reveals  a  tumor  mass,  rounded,  smooth,  and  the 
seat  of  forcible,  expansile  pulsation.  A  systolic  thrill  is  common.  Percus- 
sion.— A  large  sac  approaches  the  anterior  wall  of  the  abdomen  and  causes 
dulness,  which  may  be  continuous  with  that  of  the  left  lobe  of  the  liver. 
Auscultation  reveals  a  systolic  murmur  usually  best  heard  over  the  tumor 
and  transmitted  into  the  crural  arteries,  sometimes  more  distinct  over  the 
lower  dorsal  and  upper  lumbar  vertebrae.  In  some  cases  there  is  also  a 
diastolic  murmur.  These  murmurs  do  not  accompany  the  heart  sounds, 
but  follow  them.  Large  aneurisms  of  the  abdominal  aorta  displace  the 
stomach  and  to  some  extent  also  the  liver  downward.  Distinct  retarda- 
tion of  the  pulse  in  the  crural  arteries  occurs  when  the  sac  is  large. 

Diagnosis. — Direct.- — A  distinct  circumscribed  epigastric  tumor  in  the 
median  line  and  extending  to  the  left,  which  can  be  grasped  and  which  is  the 
seat  of  expansile  pulsation,  justifies  a  positive  diagnosis  of  abdominal  aneu- 
rism. In  the  absence  of  this  symptom-complex  the  diagnosis  cannot  be 
made.  It  is  of  use  to  note  that  in  aneurism  the  pulsation  is  epigastric,  while 
dynamic  pulsation  is  most  marked  immediately  above  or  at  the  umbilicus. 

Differential, — Dynamic  Pulsation. — The  throbbing  aorta  is  very 
common  in  nervous  women.  This  pulsation  is  often  very  forcible  and  to 
a  slight  extent  distinctly  expansile,  but  it  is  not  associated  with  a  tumor, 
and  the  course  of  the  aorta  may  often  be  felt  upon  palpation.  A  systolic 
murmur  may  be  easily  produced  by  the  pressure  of  the  stethoscope.  Asso- 
ciated nervous  symptoms,  and  the  disappearance  of  pulsation  under  the 
influence  of  suggestion  or  other  powerful  psychic  influences  are  of  diagnos- 
tic importance.  Tumors  of  the  Pylorus,  Pancreas,  or  the  Left  Lobe  of  the 
Liver. — New  growths  overlying  the  aorta  in  the  epigastrium  rise  and  sink 
with  the  movements  of  the  arterial  wall  and  are  frequently  mistaken  for 
aneurism.  The  fact  that  the  tumor  is  not  expansile  is  of  diagnostic  impor- 
tance. The 'absence  of  murmurs  points  to  tumor  rather  than  aneurism. 
The  pressure  of  a  tumor  in  contact  with  the  aorta  may  cause  stenosis  and 
a  systolic  murmur.  The  crural  pulse  is  not  affected.  The  disappearance 
of  pulsation  in  the  knee-elbow  posture,  when  the  tumor  falls  away  from 
the  aorta,  is  an  important  sign.  The  X-rays  are  of  less  value  as  aids  ta 
diagnosis  in  abdominal  than  in  thoracic  aneurisms. 

Prognosis. — Aneurisms  of  the  abdominal  aorta  almost  alwaj's  end 
in  death.  In  rare  instances  small  sacs  with  a  narrow  communication  with 
the  lumen  of  the  aorta  have  undergone  obliteration  by  the  deposit  and 
organization  of  clots.  Death  commonly  follows  rupture,  which  ma}^  take 
place  into  the  retroperitoneal  tissues,  pleura,  peritoneum,  or  intestine. 
Far  less  frequently  death  is  due  to  embohsm  of  the  superior  mesenteric 
artery,  complete  occlusion  of  the  aorta  by  clot,  or  paraplegia  following 
erosion  of  the  spine  and  compression  of  the  cord. 

ii.  Aneurism  of  the  Coeliac  Axis  and  its  Branches. 

This  branch  is  frequently  involved  in  aneurism  of  the  abdominal  aorta, 
A  negro,  twenty-six  years  old,  who  was  syphiHtic,  suffered  from  intense 
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parox}'smal  pain  i-adiatiiifz;  (o  the  hack  and  Ixttli  sides  of  the  aluloiiicn. 
No  tumor  could  \)v  discovered.  Death  occurred  suddenly  with  syinptoius 
of  internal  hemorrhage".  .At  tiie  uutoi).sy  tiiero  was  found  an  aneurism 
of  the  axis  the  size  of  a  small  orange,  which  had  ruptured  intit  tiu;  j)eri- 
toneum.  The  sph>nic  artery  is  occasionally  the  seat  of  small,  sometimes 
of  large,  aneurismal  sacs.  I'^pigastric  pain,  vomiting,  luemateiuesis,  and 
hemorrhage  from  the  bowel  may  occur.  .\  deep-seated  tumor  extending 
to  tiie  left  with  or  without  judsation,  and  dulness  reaching  to  the  spleen, 
are  significant.  Iluptiire  into  the  colon  nuiy  occur.  Aneurism  (jf  the 
superior  mesenteric  artery  may  cause  a  movable  pulsating  tumor,  wliich 
is  often  the  seat  of  a  systolic  murmur  but  is  not  associated  with  retardation 
of  the  crural  pulse.  Symptoms  of  mesenteric  infarction  may  occur.  Aneu- 
rism of  the  hepatic  arterj^  is  extremely  rare.  The  symptoms  are  obscure 
and  a  positive  diagnosis  is  impossil:)le.  Rupture  into  the  bile  passages 
may  occur.  The  differential  diagnosis  between  aneurisms  of  these  arteries 
and  aneurisms  of  the  aorta  is  commonly  attended  with  insurmountable 
difficulties. 

iii.  Arteriovenous  Aneurism. 

That  form  which  results  from  the  rupture  of  an  aneurism  of  the  ascend- 
ing portion  of  the  arch  of  the  aorta  into  the  descending  vena  cava  is  of 
special  clinical  interest.  It  is,  however,  extremely  rare.  The  symptoms 
usually  occur  abruptly  and  consist  of  marked  dilatation  of  the  veins  of 
the  upper  part  of  the  body,  with  cyanosis  and  oedema.  A  continuous 
murmur  with  s3-stolic  intensification  and  a  systolic  thiill  may  be  recognized. 

iv.  Periarteritis  Nodosa;  Congenital  Aneurism. 

The  medium-sized  arteries,  especially  those  of  the  muscles,  and  the 
heart,  spleen,  liver,  kidneys,  intestines,  and  the  skin  are  the  seat  of  whitish 
nodular  masses,  varying  in  size  from  a  small  shot  to  a  large  pea,  and  great 
numbers  of  small  aneurismal  dilatations.  The  disease  has  occurred  in 
both  sexes.  It  manifests  itself  most  commonly  in  early  and  middle  adult 
life.  It  has  been  ascribed  to  syphilis  and  to  septic  conditions.  It  is  ex- 
tremely rare.  The  prominent  symptoms  are  weakness,  anaemia,  and 
rapidity  of  the  pulse.  There  is  at  first  fever,  which  presently  falls  without 
a  corresponding  decline  in  the  pulse-frequency.  When  the  muscular 
branches  are  involved,  pain,  weakness,  and  atrophy  occur.  When  the 
arteries  of  the  gastro-intestinal  canal  are  the  seat  of  the  lesions,  epigastric 
pain,  thirst,  anorexia,  nausea  and  vomiting,  and  diarrhoea  or  constipation 
are  prominent  symptoms.  Hemorrhage  from  the  bowels  has  been  observed. 
Scanty  urine,  of  low  specific  gravity,  albumin,  and  casts  occur.  Urea  is  di- 
minished. Anaemia  is  marked.  Leucocytosis  is  common.  The  course  of  the 
disease  is  progressive,  and  death  occurs  at  the  end  of  the  second  or  third 
month.  Recovery  is  exceptional.  The  diagnosis  is  usually  post  mortem. 
The  nature  of  the  affection  may  be  suspectetl  when,  in  connection  with 
the  foregoing  symptom-complex,  nodular  thickenings  may  be  felt  in  the 
course  of  accessible  arteries. 
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XIV. 
THE  DIAGNOSIS  OF  DISEASES  OF  THE  NERVOUS  SYSTEM.^ 

DISEASES  OF  THE  BRAIN. 

I.  MENINGITIS. 

Inflammation  of  the  membranes  of  the  brain  is  common  to  a  variety 
of  affections.  Thus,  there  are  purulent  meningitis,  tuberculous  meningitis, 
syphilitic  meningitis,  and  meningitis  due  to  various  other  microbian  infec- 
tions, or  associated  with  disease  of  bone.  For  descriptive  purposes  we 
distingTiish  between  inflammation  of  the  dura — pachymeningitis — and  in- 
flammation of  the  pia, — leptomeningitis, — although  the  two  membranes  are 
often  involved  together. 

Inflammation  of  the  dura  mater  may  occur  from  septic  infection,  and 
may  be  purulent.  The  commonest  causes  are  injury,  infection,  and  necrosis 
of  bone.  Thus  disease  of  the  middle  ear  is  the  most  frequent  cause,  but 
cases  may  arise  from  infection  through  the  nose  by  way  of  the  cribriform 
plate.  Fracture  of  the  skull  may  sometimes  be  the  starting-point.  Large 
quantities  of  pus  may  be  present,  and  the  pia  mater  and  brain  substance 
may  be  involved  as  well  as  the  dura.  There  is  a  variety  in  which  the  pus 
is  localized  or  pocketed  between  the  sl^ull  and  the  dura,  usually  secondary 
to  injury  of  the  skull  or  to  caries  or  bone  syphilis — the  so-called  pachy- 
m,eningitis  externa. 

A  distinct  form  of  pachymeningitis  is  the  disease  known  as  hematoma 
of  the  dura  mater — the  pachymeningitis  hemorrhagica  of  Virchow.  It 
occurs  especially  in  the  chronic  insane  and  in  old  alcoholic  patients.  There 
is  observed  beneath  the  dura  a  layer,  quite  thick,  which  looks  like  organized 
blood-clot ;  this  often  exists,  in  fact,  in  several  layers,  as  though  caused ' 
by  successive  hemorrhag^es.  Sometimes  the  appearance  is  that  of  a  very 
delicate  vascular  membrane,  enclosing  in  its  meshes  blood  which  is  more 
or  less  orsranized.  Cysts  may  be  found  and  other  evidences  of  breaking 
down  of  the  new  tissue. 

The  symptoms  of  pachymeningitis  hemorrhagica  are  obscure,  being: 
masked  by  the  general  condition  of  the  patient,  who  is  usually  a  chronic 
lunatic  or  a  confirmed  inebriate.  A  similar  lesion  has  been  described  after 
sunstroke,  and  may  account  for  the  headache  and  mental  changes. 

Simple,  idiopathic,  or  isolated  inflammation  of  the  pia  mater  is  such 
a  debatable  condition  as  scarcely  to  be  considered  a  clinical  entity.  The 
forms  of  leptomeningitis  which  we  usually  distinguish  at  the  bedside  are 
those  that  occur  in  septic  infection,  such  as  in  otitis  media,  and  in  cerebro- 
spinal fever,  syphilis,  and  tuberculosis.  A  very  characteristic  form  is  that 
seen  in  general  paresis,  in  which  the  pia  mater  is  thickened  and  opaque  and 
so  adherent  to  the  summits  of  the  convolutions  that  it  is  striuped  with  diffi- 
culty, and  usually  carries  away  with  it  a  portion  of  the  brain  substance. 
Quincke  has   described   a   serus .  meningitis   in   which   the    pia-arachnoid 

1  Contributed  by  Dr.  Lloyd  as  collaborator. 
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especially  is  involved;  it  is  (.•liaractrri/.td  hy  mild  syniptoms,  slight  fever, 
and  hcadaclie,  witli  some  stillness  of  the  hack  of  the  nccli ;  and  optic  ntMiritis. 
is  not  uncommon  with  it.  Meniniritis  has  been  ohsi-rvcd  in  mumps,  and  it 
may  also  be  caused  by  the  pneunioeoceus. 

Symptoms. — The  j^eneral  symptoms  of  Icptomeninfritis  are  headache,, 
fever,  delirium,  conv\dsions.  riizidity  of  the  m-ck  and  face  muscles,  exag- 
irerateti  reflexes,  followed  later  l)y  paralysis  and  coma. 

Tuberculous  Meningitis  (see  page  180). 

Epidemic  Cerebrospinal  Meningitis  (see  page  120). 

Septic  meningitis  may  be  caused  by  otitis  media,  in  which  case  the 
microbe  is  usually  a  streptococcus  or  staphylococcus;  or  it  may  be  caused 
by  the  pneumocoecus.  This  nieniufritis  is  associated  with  pus  formation, 
also  with  pachymening:itis  and  jmruleut  cerebritis,  and  in  not  a  few  cases 
leads  to  brain  abscess. 

Diagnosis. — •]\  I  en  in  grit  Is,  whether  in  the  dura  or  the  pia  mater,  depends 
upon  so  nuiny  causes  and  is  associated  with  so  many  patholotrical  proc- 
esses that  it  is  difficult  to  lay  down  uniform  rules  for  the  diagnosis.  The 
first  essential  is  to  seek  for  the  cause,  snob  as  a  middle-ear  disea.se,  tuber- 
culosis, meningocoecie  or  other  infection,  injury  to  the  bones  of  the  skull, 
caries,  sunstroke,  syphilis,  etc.  The  condition  described  below  as  acute 
hemorrhagic  encephalitis,  due  to  some  infection,  may  be  present. 

Symptoms  of  irritation  appear  early.  These  are  headache  simulating 
neuralgia,  vomiting,  optic  neuritis,  fever,  stiffness  of  muscles,  and  perhaps 
convulsions,  with  irritability  of  temper,  change  of  disposition,  and  even 
somnolence,  delirium,  or  stupor.  Later  the  symptoms  are  indicative  of 
pressure  and  profound  toxa?mia:  thus  we  see  various  paralyses,  increasing 
stupor  merging  into  coma,  rapid  pulse,  and  failing  powers. 

^Meningitis  of  various  kinds  may  be  mistaken  for  mere  neuralgia,  but 
the  history  and  associated  symptoms  of  organic  disease  should  prevent 
error.  Where  headache,  vomiting,  and  constipation  are  early  symptoms, 
as  in  tuberculous  meningitis,  the  case  may  suggest  gastric  or  intestinal 
disorder,  but  the  onset  of  more  pronounced  brain  SA-mptoms,  .such  as 
convulsions,  stupor,  and  various  paralyses,  is  unmistakable.  The  best  single 
general  mle  for  the  distinguishing  of  meningitis  is  to  be  on  the  lookout 
in  suspected  eases  for  the  signs  of  infectious  diseases  of  the  brain,  and 
to  trace  these  to  their  cause.  Lumbar  puncture  may  shed  important  light 
in  cases  of  infection,  and  may  shovv^  an  opaque  or  cloudy  cerebrospinal 
fluid,  globulin,  Ijonphocytosis,  and  even  polymorphonuclear  cells  aud  organ- 
isms, according  to  the  nature  of  the  case.  These  findings  are  described 
more  in  detail  elsewhere. 

II.  ACUTE  HEMORRHAGIC  ENCEPHALITIS. 

The  disease  is  characterized  by  multiple  foci  of  congestion  and  both 
punctate  and  massive  hemorrhages,  with  infiltration  of  leucocytes,  minute 
emboli,  and  localized  necrosis  of  the  brain-tissue.  The  membranes  are 
usually  not  involved.  The  reported  cases  have  mostly  followed  the  infec- 
tious diseases,  such  as  influenza,  mumps,  erysipelas,  pneumonia,  typhoid 
and  typhus  fever,  and  malaria.  Nephritis  has  been  observed  in  some  cases. 
The  disease  is  probably  caused  by  the  local  action  of  micro-organisms  or 
by  their  toxins.  Oppenheim  called  attention  to  the  resemblance  of  the 
disease  process  to  the  polioencephalitis  superior  of  Wernicke  and  to  the 
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polioencephalitis  anterior  of  Striimpell.  The  possible  association  with  polio- 
myelitis should  not  be  ignored. 

Symptoms. — The  symptoms  are  suggestive  of  meningitis,  which,  how- 
ever, is  not  always  present.  There  are  headache,  vomiting,  convulsions, 
localized  palsies,  and  affections  of  consciousness.  Rigidity  of  the  neck 
sometimes  occurs.  Fever  is  not  constant,  and  there  may  even  be  subnormal 
temperature.  The  pulse  at  first  may  be  slow,  but  in  fatal  cases  the 
pulse  becomes  rapid,  the  respirations  shallow,  coma  sets  in,  and  death  occurs 
in  a  few  days  or  weeks.    Recovery  has  been  claimed  in  a  few  cases. 

Diagnosis. — The  disease  is  likely  to  be  confounded  with  meningitis, 
and  the  distinction  between  the  two  is  not  of  practical  importance,  as  the 
course  and  treatment  are  nearly  the  same.  In  most  cases  an  accurate  diag- 
nosis has  only  been  made  after  death.  This  form  of  encephalitis  may 
be  suspected  when  grave  cerebral  symptoms  occur  in  the  course  of,  or 
immediately  following,  any  of  the  infectious  diseases  mentioned. 

III.  PURULENT  MENINGO-ENCEPHALITIS  AND 
BRAIN  ABSCESS. 

Pus-forming  inflammation  within  the  cranium  assumes  several  forms. 
There  may  be  a  diffuse  purulent  meningitis,  or,  as  is  more  common,  a 
meningo-encephalitis ;  or  there  may  be  abscess.  The  clinical  distinction 
between  these  forms  is  not  easy. 

Etiology. —  The  causes  are  the  various  pyogenic  micro-organisms.  One 
of  the  commonest  is  seen  in  purulent  otitis  media;  and  more  rarely  other 
cranial  bones,  especially  the  bones  of  the  nose  and  the  orbit,  and  their 
sinuses,  may  be  the  starting-point.  Accessory  sinuses  of  the  nose  are  fre- 
quently infected,  and  this  infection  may  travel  by  way  of  the  frontal  sinus, 
sphenoidal  sinus,  ethmoid  cells,  or  the  antrum  of  Highmore.  The  strepto- 
coccus is  the  chief  germ  in  otitic  brain  abscess.  Septic  infection,  arising 
from  any  focus  in  the  body,  may  cause  a  metastatic  brain  abscess,  but 
this  complication  is  rather  more  common  in  ulcerative  endocarditis,  abscess 
of  the  liver,  abscess  and  gangrene  of  the  lung,  and  empyema.  Trauma  of 
the  skull  may  also  cause  abscess  of  the  brain.  Suppurative  meningitis 
occurs  in  tuberculosis  and  in  cerebrospinal  fever,  and  it  may  also  be  caused 
by  the  pneumococcus. 

Pathology. — The  membranes,  especially  the  pia-araclmoid,  are  inflamed 
and  opaque  in  purulent  meningitis,  and  pus  is  diffused  beneath  them.  This 
pus  often  follows  along  the  perivascular  spaces  and  the  fissures  of  the  brain, 
appearing  as  white  streaks.  In  some  cases  it  is  more  copious,  and  forms 
collections  beneath  the  membranes,  especially  at  the  base.  The  cerebral 
tissue  is  often  involved,  the  gray  and  white  matter  being  infiltrated,  oedem- 
atous,  and  softened  in  places.  There  may  also  be  sinus  thrombosis, 
with  engorgement  of  veins  on  the  outside  surface  of  the  skull.  When 
abscess  forms  it  is  either  diffuse  or  circumscribed.  In  the  former  case  the 
collection  of  pus  is  merely  an  accident  of  a  more  or  less  diffused  purulent 
meningitis.  The  circumscribed  abscess  is  contained  within  a  limited  area, 
and  its  walls  may  even  be  thickened,  forming  a  barrier  between  the  pus 
and  the  brain  tissue.  These  circumscribed  abscesses  are  most  common 
in  the  temporal  lobe  of  the  cerebrum  and  in  the  cerebellum.  In  some 
cases  multiple  abscesses  are  formed,  especially  in  metastasis. 
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Symptoms. — I'licso  arc  ficiicral  ami  fi)cal.  Ainf)nf!;  tlic  {roneral  svriii)- 
toins  we  iiicludo  tliose  wliicli  indicate  a  fjrave  cerebral  disorder;  and  among 
the  focal  symj)toms  those  which  in<licate  its  location  in  the  brain,  'i'he 
general  symptoms  are  fever,  headache,  vomiting,  convulsions,  paralysis, 
optic  neuritis,  ami  afTeetions  of  consciousness.  Fever  is  not  constant  nor 
always  of  one  type;  it  may  be  slight  and  easily  overlooked;  again  it  may 
be  more  pronounced,  and  acc()m|)am'ed  with  chills  and  sweating.  It 
may  depend  as  much  on  the  prinuiry  condition  (otitis  media,  abscess  of 
the  lung,  etc.)  as  on  the  brain  lesion.  Per  contra,  in  .some  cases  of  brain 
abscess  the  temperature  is  subnormal  antl  the  pulse  very  slow.  Headache 
is  usually  present  in  suppurative  meningitis,  but  it  is  not  an  altogether 
constant  symptom  in  lirain  abscess.  It  was  present  in  78  out  of  109  cases 
in  Allport's  table.  In  some  cases,  however,  it  is  an  early  indication  of  an 
insidious  onset.  Its  localizing  value  is  not  ahvaj'S  great;  in  cerebellar 
abscess,  for  instance,  the  pain  has  been  observed  in  other  parts  of  the 
cranium,  even  in  the  frontal  region.  Occasionally,  however,  the  pain  is 
strictly  localized  at  the  region  of  the  abscess,  and  pressure  and  percu.ssion 
on  the  skull  at  that  point  may  be  painful.  \'omiting  is  frequent  in  cerebel- 
lar abscess,  but  more  rare  in  diffuse  purulent  meningitis;  and  it  is  usu- 
ally of  the  cerebral  type — propulsive  and  not  dependent  on  food  in  the 
stomach.  Convulsions  may  or  may  not  be  present;  there  is  no  posi- 
tive rule  about  them.  They  sometimes  have  localizing  value.  The  same 
can  be  said  of  paralysis.  Optic  neuritis  is  a  most  important  symptom  of 
abscess  of  the  brain,  although  not  present  in  all  cases.  In  children,  if  the 
pus  formation  be  rapid,  optic  neuritis  will  soon  ensue.  It  has  no  localiz- 
ing value,  but  its  presence  in  cases  of  latent  or  suspected  abscess  is  most 
significant.  Affections  of  consciousness  are  common  in  all  forms  of 
suppurative  disease  of  the  brain,  and  they  range  from  mere  apathy  and 
stupor  to  wild  delirium  and  profound  coma.  In  cases  of  latent  abscess 
changes  in  the  temper  and  personality,  such  as  irritability  and  depression, 
are  observed. 

By  the  focal  symptoms  we  attempt  to  determine  the  site  of  the 
abscess.     These  symptoms  are   mostly  pain,  paralysis,  and   convulsions. 

Pain,  as  already  said,  is  not  altogether  reliable  as  a  guide.  Both  in 
cerebellar  and  temporosphenoidal  abscess  the  pain  is  sometimes  frontal, 
or  it  may  be  more  generally  diffused.  When  sharply  localized,  as  in  the 
occiput  or  nuchal  region,  especially  if  it  is  increased  by  percussion,  it 
may  prove  a  safe  guide. 

Paralysis  may  be  clearly  indicative  of  the  site,  especially  if  the  abscess 

involves  the  motor  regions,  as  the  pre-Rolandic  area  and  its  subcortical 

connections.    This  may  occur  either  in  frontal  or  parietal  abscess,  the  pus 

extending  backward  or  forward  respectively.     We  then  have  hemiplegia 

or  monoplegia  (facial,  brachial,  or  crural),  according  to  the  centres  involved, 

and   in  left -sided  lesions  there  is   aphasia.     Sensory  aphasia,   especially 

word  deafness,  is  strongly  indicative  of  a  temporal  abscess  on  the  left  side, 

such  as  is  common  to  ear  disease,  and  it  has  led  the  way  to  successful 

operation.    Temporal  abscess  may  also  give  rise  to  hemiplegia  by  pressure 

across  the  Sylvian  fossa  upon  the  internal  capsule;    hence  this  symptom 

may  be  misleading.     Hemiplegia  has  even  been  caused  bv  abscess  of  the 
44 
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cerebellum.  The  hemiplegia  in  such  cases  is  probably  caused  by  pres- 
sure on  the  pons  or  medulla  oblongata.  In  this  way  also  cerebellar  abscess 
may  cause  other  pontile  symptoms,  as  paralysis  of  the  fifth,  sixth,  seventh, 
and  eighth  nerves,  and  the  mid-brain  may  even  suffer,  with  a  conse- 
quent partial  ophthalmoplegia.  According  to  Allport's  table  strabismus 
occurred  in  10  out  of  98  cases  of  abscess  of  the  brain,  not  all  cerebellar. 
From  these  various  data  it  is  seen  that  paralytic  symptoms  must  be 
interpreted  with  care.  For  instance,  thrombus  of  the  cavernous  sinus, 
which  might  occur  in  any  purulent  process  in  the  brain,  causes  an  oph- 
thalmoplegia, as  may  also  an  abscess  of  the  temporal  lobe  by  pressure 
on  the  third  and  sixth  nerves. 

Involvement  of  the  sensory  tract,  causing  hemianaesthesia  and  hemi- 
anopsia, has  been  reported,  especially  in  abscess  of  the  temporal  lobe. 
Various  affections  of  the  visual  fields  may  be  caused  by  abscess  in  the 
occipital   lobe. 

Focal  epilepsy  usually  indicates  a  lesion  in  or  about  the  motor  region, 
but  this  symptom  is  not  so  common  as  in  brain  tumor.  Unilateral  con- 
vulsions have  been  reported  in  cases  of  abscesses  at  various  sites,  even 
in  the  cerebellum.  Tonic  spasm  in  the  nape  of  the  neck  may  be  caused 
by  abscess  of  the  cerebellum. 

When  a  thrombus  forms  in  a  sinus  the  veins  on  the  outside  of  the 
skull  may  be  congested:  thus  in  thrombus  of  the  cavernous  sinus  the 
veins  of  the  orbit  are  engorged;  and  the  veins  at  the  base  of  the  nose  and 
on  the  brow  are  sometimes  congested  from  thrombus  of  the  superior 
longitudinal  sinus. 

Among  other  noteworthy  symptoms  are  vertigo,  incoordination,  loss 
of  equilibration,  especially  but  not  always  in  cerebellar  abscess,  and 
abolished  knee-jerks.  Macewen  has  noted  this  last  symptom  in  cases  of 
cerebellar  abscess,  and  it  has  been  seen  in  cerebellar  tumor,  especially  of 
the  middle  lobe.  Occasionally  it  is  not  continuous,  the  reflex  disappearing 
and  reappearing.  Knapp  has  seen  a  case  of  cerebellar  lesion  in  which 
only  one  knee-jerk  was  lost,  and  that  on  the  side  opposite  to  the  lesion. 
Abscess  of  the  frontal  lobe  may  cause  obscure  mental  symptoms,  especially 
retarded  cerebration.  In  Allport's  collection  of  98  cases  of  abscess  of  the 
brain,  40  occurred  in  the  temporal  lobe,  31  in  the  cerebellum,  7  in  the 
parietal  lobe,  and  the  remainder  in  various  other  regions.  In  5  cases 
there  was  diffuse  subdural  abscess. 

Diagnosis. — Purulent  meningitis  and  brain  abscess,  although  included 
here  under  one  heading  and  having  much  in  common,  should  be  distin- 
guished from  each  other  if  possible.  The  two  conditions  may  coexist, 
or  the  one  merge  into  the  other,  and  the  dividing  Hne  is  not  easily 
detected.  Focal  symptoms  are  not  likely  to  be  seen  in  diffuse  purulent 
meningitis,  and  the  course  of  this  disease  is  more  acute  and  rapid;  in  fact, 
death  may  occur  in  a  few  days.  Abscess  is  Hkely  to  be  much  slower, 
especially  the  circumscribed  abscess  with  well-formed  walls;  and  in  this 
connection  the  latent  abscess  must  not  be  overlooked;  this  may  endure 
for  weeks,  even  months,  with  only  very  obscure  symptoms.  In  fact,  a 
latent  or  premonitory  stage  is  not  uncommon  in  solitary  abscess  of  the 
brain,  but  in  diffuse  abscess,  and  especially  multiple  abscess,  such  as  is 
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caused  hy  metastasis  rioiii  some  septic  process  outside  1  lie  l)i:iiri,  llie  ease 
is  likely  to  l)e  nioi-e  rapid  and  more  like  a  diffuse  suppural  i\(!  metiingo- 
eneeplialit  is. 

Some  authors  attempt  to  distinp;uish  extradural  abscess,  such  us  may 
occur  in  trauma  and  even  in  otitis.  The  local  symptoms  of  such  an  infec- 
tion are  usually  evident,  as  pain,  swelliufi,  x'enous  en^orf^ement.  The 
prcsem-e  (>f  an  external  woinul  is  important. 

Tumor  of  the  brain  is  distinguished  from  abscess  by  its  different 
clinical  history,  its  slower  onset,  the  absence  of  a  septic  process  of  orip;in, 
and,  as  a  rule,  of  chill  and  fever.  But  in  rare  cases  tumor  of  the  brain  is 
complicated  with  sui)j)uration.  Optic  neiuitis  is  rather  more  common  in 
tumor,  but  only  little  reliance  can  be  placed  on  that  fact.  The  evolution 
of  symptoms  is  usually  more  gradual  and  progressive  in  the  case  of  tumor. 

Cerebellar  abscess  may  simulate  Meniere's  disease  by  vertigo  and 
occasional  deafness.  The  clinical  history,  however,  is  different,  and  in 
case  of  abscess  there  are  likely  to  be  fever,  headache,  and  mental  changes. 

Cerebral  hemorrhage  and  softening  may  simulate  abscess  when  the 
latter  is  fully  formed,  but  the  clinical  history  is  so  entirely  different  that 
the  distinction  is  easy,  as  a  rule.  An  abrupt  onset  of  symptoms  may 
occur  in  case  of  latent  abscess,  if  the  pus  breaks  from  its  cavit}-,  causing 
paralysis,  convulsion,  coma,  etc.;  and  in  such  a  case  the  differentiation 
is  perplexing. 

In  all  cases  of  septic  infection,  such  as  suppurating  otitis,  abscess  of 
the  lung,  etc.,  the  onset  of  cerebral  symptoms  should  excite  suspicion, 
and  the  case  should  be  carefully  sciiitinized.  Lumbar  puncture  may  give 
valuable  information,  as  described  elsewhere  (page  131). 

ly.  SINUS  THROMBOSIS. 

Thrombosis  of  the  cranial  sinuses  is  either  primary  or  secondary. 
In  the  former  the  thrombus  arises  from  some  general  blood  state,  in  the 
latter  from  some  disease,  usually  septic,  in  the  immediate  neighborhood. 

Etiology. — Primary  thrombosis  is  seen  in  conditions  of  exhaustion, 
often  as  a  terminal  symptom;  thus  it  occurs  in  advanced  stages  of  tuber- 
culosis, carcinoma,  the  infectious  diseases,  as  typhoid  fever,  and  in  the 
diarrhoeas  of  infancy.  It  is  favored  by  a  weakened  heart  and  by  the 
sluggish  circulation  in  the  sinuses.  It  has  been  seen  also  in  chlorosis 
and  anaemia. 

Secondary  thrombosis  results  from  disease  of  the  walls  of  the  sinus, 
hence  especially  from  injury  or  caries  of  bone.  Its  commonest  cause  is 
otitis  media,  in  wdiich  case  the  lateral  and  transverse  sinuses  especially 
are  involved.  It  also  arises  by  way  of  the  nasal  bones,  and  in  fact,  though 
rarely,  from  any  other  bones  of  the  cranium  which  become  the  seat  of 
caries.  It  is  sometimes  caused  by  fractures;  and  it  also  arises  from 
septic  processes  within  the  skull,  such  as  a  purulent  meningitis  from  anv 
cause,  or  from  a  general  septicaemia  or  pyaemia  arising  from  causes  outside 
the  cranium.     Facial  erysipelas  may  be  a  cause. 

Pathology. — In  septic  or  secondary  thrombosis  the  sinus  is  partly 
or  entirely  filled  with  a  white  or  grayish-white  mass,  adherent  to  the  walls. 
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This  mass  may  be  purulent  and  sanious,  and  the  walls  of  the  sinus  are 
inflamed,  infiltrated,  and  discolored,  while  the  contiguous  bone  in  many 
cases,  as  in  otitis,  is  carious  and  softened.  In  recent  cases  the  thrombic 
mass  is  soft  and  easily  broken  up,  but  in  older  cases  it  is  quite  firm  and 
fibrous.  It  may  extend  for  some  distance  through  the  sinus,  even  into 
some  of  the  tributary  veins,  thus  causing  engorgement  of  veins,  with 
swelling  and  oedema,  on  the  outside  of  the  skull.  These  septic  thrombi 
are  not  seldom  associated  with  other  septic  lesions,  such  as  purulent 
meningitis,  purulent  encephalitis,  and  even  brain  abscess. 

Symptoms. — These  are  general  and  local.  In  the  case  of  the  second- 
ary septic  thrombi  the  general  symptoms  may  be  masked  by  those  of  the 
general  pya3mia;  thus  there  is  fever,  usually  of  a  septic  type,  with  headache 
and  changes  in  consciousness,  and  there  are  not  seldom  the  evidences  of 
meningitis.  Convulsions  sometimes  occur,  and  various  paralyses,  and 
occasionally  a  high  grade  of  choked  disk.  In  the  case  of  primary  throm- 
bosis we  have  to  consider  the  original  disease  and  its  exhausting  effects, 
but  superadded  to  these  we  observe  grave  cerebral  symptoms  of  sudden 
onset,  such  as  headache,  vomiting,  stupor,  followed  by  a  gradually  deep- 
ening coma,  possibly  with  convulsions;  but  local  paralytic  symptoms  are 
rare  in  this  form.  There  may,  however,  be  hemiplegia,  or  even  a  general 
flaccid  paresis. 

The  local  symptoms  are  sometimes  conspicuous.  They  depend  usually 
upon  engorgement  of  tributary  veins  on  the  outside  of  the  skull  and  upon 
paralysis  of  certain  cranial  nerves. 

In  thrombosis  of  the  cavernous  sinus  there  are  protrusion  of  the  eye, 
swelling  and  discoloration  of  the  tissues  about  the  eye,  engorgement  of 
the  veins  of  the  orbit  and  the  frontal  veins,  which  communicate  through 
the  orbit  with  this  sinus,  possibly  choked  disk,  and  paralysis  of  the  third, 
fourth,  and  sixth  nerves,  which  run  through  the  sinus.  There  may  also 
be  pain  or  anaesthesia  in  the  ophthalmic  division  of  the  fifth  nerve.  The 
central  retinal  vein  may  also  be  the  seat  of  a  thrombus. 

Thrombosis  of  the  superior  longitudinal  sinus  may  cause  cyanotic 
swelling  and  oedema  on  the  brow,  and  in  rare  cases  nose-bleed.  Infection 
of  this  sinus  may  occur  through  the  nasal  bones  and  be  accompanied  with 
a  purulent  meningo-encephalitis.  The  commonest  site  of  cranial  throm- 
bosis is  in  the  lateral  and  transverse  sinuses  in  cases  of  otitis  media.  The 
local  symptoms  are  disguised  by  the  local  bone  disease.  The  most  signifi- 
cant are  pain  and  oedema  over  the  mastoid.  Otitis  media  is  the  most 
common  cause  of  grave  general  infection  of  the  cranial  contents,  the  most 
serious  being  abscess.  Irritation  from  this  focus  may  cause  recurring  epi- 
leptic fits.  The  jugular  vein,  external  or  internal,  may  be  the  seat  of 
thrombus,  which  may  even  be  palpable.  A  gravity  abscess  may  simulate 
phlebitis  of  the  jugular;  and  the  glossopharyngeal,  vagus,  accessory,  and 
hypoglossal  nerves  have  been  paralyzed  in  some  of  these  cases. 

Diagnosis. — A  local  diagnosis  is  hardly  practicable  for  any  other  of 
the  cranial  sinuses  than  those  mentioned  above.  It  is,  of  course,  much 
simplified  in  cases  in  which  circumscribed  oedema  occurs.  The  general 
diagnosis  is  often  difficult  and  problematical.  Thrombosis  is  to  be  sus- 
pected when  grave  cerebral  symptoms,  such  as  headache,  vomiting,  con- 
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vulsions,  stiipoi-,  and  iiiicoiisciousnoss,  occur  sudilcnly  in  cases  of  septic 
infectii)ii,  such  as  otitis  nicdia  and  facial  c'r}'sii>olas,  and  in  wasting 
disease's,  such  as  tuberculosis,  carcinoma,  infecti(His  diseases,  and  infan- 
tile dianiuca.  Hut  a  dilTcrcntial  diagnosis  from  meningitis,  abscess,  and 
softening  is  not  always  possible,  and  in  fact  some  of  these  conditions  may 
be  associated  with  thrombosis.  Thrombi  of  the  cerebral  veins  are  some- 
times the  cause  of  hcmi])lcgia  and  diplegia  in  young  children.  Smithers 
has  recently  called  attention  to  hemiplegia  in  typhoid  fever,  cau.sod  by 
thrombi  in  the  cerebral  arteries. • 

V.  CEREBRAL  HEMORRHAGE. 

Etiology. — The  cause  of  this  accident  is  primarily  some  disease  of  the 
blooil-vessels,  excluding,  as  we  do  here,  hemorrhage  from  trauma.  The 
diseases  of  the  blood-vessels  are  chiefly  arterial  sclerosis  or  atheroma, 
occurring  usually  after  middle  life,  and  more  rarely  syphilis,  occurring  at 
any  period  of  life  and  not  rarely  in  young  adults.  It  is  not  to  be  over- 
looked, however,  that  the  hemiplegia  of  syphilis  is  usually  due  to  an 
inflammation  and  thickening  of  the  walls  of  a  blood-vessel  rather  than  to 
a  hemorrhage. 

Pathology. — Atheroma  of  the  blood-vessels  is  a  common  affection  in 
later  life.  It  is  rare  to  see  an  autopsy  in  a  person  past  fifty  without  some 
evidences  of  it.  and  in  persons  of  sixty  and  seventy  it  is  not  unusual  to  see 
the  circle  of  Willis  at  the  base  of  the  brain  so  thickened  and  hardened  that 
the  vessels  are  like  pipe-stems.  From  these  main  arteries  at  the  base 
the  branches  that  pass  up  through  the  anterior  perforated  space  to  the 
lenticular  nucleus  and  internal  capsule  are  especially  liable  to  suffer. 
More  rarely  the  branches  from  the  posterior  cerebral  or  those  from  the 
basilar,  vertebral,  and  cerebellar  arteries  are  affected.  The  atheromatous 
arteries  are  frequently  the  seat  of  minute  dilatations,  aneurismal  in 
character,  and  it  is  one  of  these  that  is  likely  to  give  way.  The  hemor- 
rhage is  usually  within  the  substance  of  the  brain;  meningeal  hemorrhage 
from  arterial  disease  being  rare,  although  common  from  trauma.  Occa- 
sionally, however,  a  hemorrhage  breaks  through  to  the  surface.  The 
most  common  seat  of  hemorrhage  is  in  the  lenticular  nucleus,  which  is  a 
part  of  the  basal  ganglion  (corpus  striatum)  within  the  brain.  The 
hemorrhage  occurs  in  such  a  way  as  to  press  upon  or  destroy  the  internal 
capsule  which  contains  the  motor  and  sensory  tracts.  The  weakened  artery 
at  this  point  w^as  called  by  Charcot  the  "artery  of  cerebral  hemorrhage.'' 

In  recent  cases  the  blood  is  either  still  fluid  or  partly  clotted,  and  it 
occupies  a  ragged  cavit)^  which  it  has  torn  out  of  the  substance  of  the 
brain.  In  old  cases  this  cavity  is  often  found  walled  off,  forming  a  cyst, 
filled  with  a  reddish  or  yellowish  fluid.  In  rapidly  fatal  cases  it  is  some- 
times found  that  the  blood  has  broken  through  into  the  lateral  ventricle,, 
or  even  to  the  outer  surface  of  the  brain.  Multiple  hemorrhages  may 
occur,  and  sometimes  the  hemorrhage  is  in  the  parietal  or  occipital  lobe, 
or  even  in  the  pons.  Hemorrhage  in  the  cerebellum  is  less  common  than 
in  the  cerebrum. 

>  Journal  of  the  Am.  Med.  Assn.,  Aug.  3,  1907,  p.  3S9. 
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Instead  of  hemorrhage  a  diseased  blood-vessel  may  cause  thrombosis. 
There  is  then  secondary  softening,  but  clinically  the  two  conditions  are 
much  alike  and  it  is  quite  impossible,  as  a  rule,  to  distinguish  them.  Soft- 
ening is  also  caused  by  embohsm,  with  very  similar  results. 

In  long-standing  cases  of  hemiplegia  there  occurs  a  descending  degen- 
eration of  the  motor  tract,  which  may  be  traced  through  the  peduncle, 

the    pons,   the    decussation    in    the 
medulla,  and  the  spinal  cord. 

Symptoms.  —  Cerebral  hemor- 
rhage causes  what  is  popularly 
known  either  as  a  ''stroke"  or  an 
''  apoplexy."  These  two  conditions 
are  distinguished  chiefly  by  the  state 
of  the  consciousness;  in  the  former 
the  mind  may  be  clear,  in  the  latter 
there  is  stupor  or  coma.  In  either 
case  there  is  likely  to  be  paralysis, 
according  to  the  site  of  the  lesion. 
In  the  lenticular  nucleus  and 
internal  capsule,  the  most  common 
site,  hemorrhage  causes  hemiplegia 
on  the  opposite  side.  The  arm  and 
leg  are  paralyzed,  the  arm  rather 
more  so,  and  in  some  cases  the  lower 
part  of  the  face  and  one  side  of  the 
tongue.  The  upper  portion  of  the 
face  is  not  involved,  so  the  patient 
can  still  shut  his  eyes  and  wrinkle  his 
forehead.  The  tongue,  if  involved, 
is  protruded  toward  the  paralyzed 
side.  In  some  cases  there  is  hemi- 
ansesthesia,  and  even  hemianopsia, 
the  affection  of  the  sensory  fibres 
showing  that  the  clot  has  involved 
the  posterior  portions  of  the  internal 
capsule.  There  may  also  be  various 
forms  of  aphasia  if  the  lesion  is  in 
the  left  hemisphere. 

When  the  hemorrhage  involves 
the  island  of  Reil  and  the  posterior 
end  of  the  third  frontal  convolution 
on  the  left  side  there  is  motor 
aphasia.  When  the  left  superior 
temporal  convolution  is  involved  there  is  word-deafness  and  verbal  amnesia : 
and  when  the  left  angiilar  gjTus  is  invaded  there  is  word-blindness  and 
object-blindness.  Various  mixed  forms  of  aphasia,  the  so-called  sensorimotor 
aphasia,  may  occur  from  hemorrhage  into  various  portions  of  these  speech 
centres  (the  so-called  language  zone)  and  their  subcortical  connections 
in  the  left  hemisphere. 


-Old  left   liemiples 
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CEREHRAL  HEMORRHACE.  oyr, 

Hciiionhaf!;o  in  (he  frontal  loix',  if  it  docs  not  in\ol\c  the  motor  centres 
or  tracts,  may  cause  very  obscure  symptoms,  m<jre  especially  mental 
changes,  such  as  retardation  of  the  mental  jjrcjcesses,  loss  of  the  power  of 
attention,  etc. 

Hemorrhage  in  the  superior  parietal  lol)ule  may  cause  ataxia  of  the 
limbs  on  the  opjjosite  side,  and  sensory  changes,  especially  astereognosis. 

Hemorrhage  in  the  occipital  lobe  may  cau.se  hemianopsia  and  other 
partial  defects  in  the  visual  fields,  and  also  some  inability  to  recognize  and 
name  objects  by  sight. 

In  the  cerebellum  henion-hage  may  cause  intense  vertigo,  loss  of. 
equilibration,  forced  and  pitching  movements,  and  vomiting;  and  if  the 
clot  is  big  enough  to  make  pressure  on  the  mid-brain  and  pons,  there  may 
be  hemiplegia,  homianipsthesia,  and  involvement  of  the  oculomotor,  fifth, 
sixth,  seventh,  and  eighth  nerves;  but  these  latter  symptoms  are  rare, 
and  are  rather  indicative  of  either  a  mid-brain  or  a  pontile  lesion.  Thus 
hemorrhage  in  the  pons  causes  the  hemiplegia  alternans,  in  which  the 
arm  and  leg  are  paralyzed  on  the  opposite  side  while  the  sixth,  seventh, 
eighth,  and  possibly  the  fifth  nerves  are  paralyzed  on  the  side  of  the  lesion; 
this  is  so  especially  if  the  lesion  is  low  in  the  pons.  If  the  lesion  is  high, 
the  cranial  nerves  named  may  be  paralyzed  on  the  opposite  side,  that  is, 
on  the  same  side  as  the  hemiplegia.  In  rare  cases  a  very  circumscribed 
lesion  that  involves  the  nucleus  of  the  sixth  nerve  may  also  cause  diabetes 
or  polyuria. 

In  hemorrhage  in  the  mid-brain  (corpora  quadrigemina  and  cerebral 
peduncles)  the  oculomotor  and  fourth  nerves  ma}'  be  paralyzed  on  the  side 
of  the  lesion,  while  the  hemiplegia  is  on  the  oppo.site  side,  presenting  a  type  of 
hemiplegia  alternans  which  is  sometimes  called  the  "syndrome  of  Weber." 

Hemorrhage  in  the  medulla  oblongata  is  extremely  rare,  and  is  quickly 
fatal  if  the  respiratory  centres  are  involved. 

In  the  apoplectic  state  consciousness  may  be  partially  or  entirely  lost; 
the  breathing  becomes  stertorous,  the  cheeks  puff  out  with  every  breath, 
and  the  pulse  may  be  full  and  strong.  If  the  case  advances  toward  an 
unfavorable  ending,  the  pulse  becomes  thin  and  rapid,  the  temperature 
rises,  unconsciousness  is  profound,  the  pupils  do  not  react  to  light  and  may 
be  unequal.  Cheyne-Stokes  respiration  may  set  in,  and  death  is  often 
hastened  by  an  oedema  of  the  lungs.  In  the  apoplectic  cases  the  hemi- 
plegia can  sometimes  be  determined  by  the  loss  of  resistance  to  passive 
motion  on  the  paralyzed  side. 

In  some  ca.ses  the  reflexes  are  not  at  first  greatly  affected.  In  cases 
of  massive  hemorrhage  with  shock  and  unconsciousness,  the  knee-jerk  on 
the  paralyzed  side  may  be  abolished.  In  patients  who  survive  and 
partially  recover,  the  deep  reflexes  become  exaggerated  on  the  paralvzed 
side,  the  muscles  are  contractured,  and  there  results  a  characteristic 
hemiplegic  attitude  and  gait.  Ankle  clonus  and  Babinski's  reflex  are 
usually  present  in  these  patients. 

The  state  of  the  pupils  is  not  constant;  in  the  early  stages  the  light 
reflex  may  be  preserved;  but  with  deep  unconsciousness  it  is  usually  abol- 
ished. The  pupils  are  sometimes  slightly  unequal;  or  they  may  be  of  normal 
size  or  even  dilated.     In  pontile  hemorrhage  they  may  be  contracted. 


696  MEDICAL  DIAGNOSIS. 

Lateral  deviation  of  the  head  and  eyes  is  sometimes  seen  in  the  apo- 
plectic cases,  the  head  and  eyes  being  turned  away  from  the  paralyzed 
side — conjugate  deviation.  If  a  spastic  state  sets  in  from  irritation  of  the 
brain-cortex  or  motor  tracts,  especially  if  convulsions  occur,  as  sometimes 
happens,  the  head  and  eyes  are  forcibly  drawn  towards  the  paralyzed 
side.  In  rare  cases  there  results  a  "posthemiplegic  chorea" — a  bad  term, 
as  the  disorder  is  not  a  true  chorea,  but  a  wide  to-and-fro  tremor. 

Diagnosis. — Cerebral  hemorrhage,  especially  when  it  causes  uncon- 
sciousness, requires  to  be  distinguished  from  uraemia,  diabetic  coma,  post- 
epileptic coma,  opium  poisoning,  alcoholic  drunkenness,  and  trauma. 
The  problem  is  sometimes  a  difficult  one.  As  a  general  rule  hemorrhage 
causes  a  hemiplegia,  which  can  usually  be  determined,  even  in  cases  of 
unconsciousness,  by  some  difference  in  the  resistance  to  passive  motion  on 
the  two  sides:  on  the  paralyzed  side  the  limbs  are  entirely  flaccid  and 
fall  dead,  while  on  the  other  side  there  is  usually  some  resistance.  In 
profound  unconsciousness,  however,  the  difference  may  be  difficult  to 
recognize.  In  cases  of  a  simple  paralytic  "stroke"  without  unconscious- 
ness the  problem  is  much  simplified,  as  the  history  of  a  sudden  attack  of 
hemiplegia  is  usually  determinative.  Even  in  these  cases  there  may  be 
at  first  some  confusion  of  mind  and  clouding  of  consciousness. 

Ursemic  coma  is  often  ascertainable  from  the  history  of  the  case. 
The  presence  of  albumin  and  casts  in  the  urine  cannot  determine  the 
question  positively  because  a  patient  with  nephritis  may  have  a  cerebral 
hemorrhage  or  thrombus,  while  a  patient  with  apoplexy  may  have  albu- 
minuria. Moreover,  there  are  sometimes  seen  in  nephritis  attacks  of 
heijiiplegia,  which  pass  away  with  other  ursemic  symptoms.  Transient 
aphasia  and  brachial  monoplegia  of  ursemic  origin  sometimes  occur  and 
may  simulate  organic  lesion  in  the  brain.  In  ursemic  coma  there  may  be 
prolonged  subnormal  temperature.  In  spite  of  the  exceptions  noted, 
ursemic  coma  is,  on  the  whole,  indicated  by  the  state  of  the  urine,  the 
history  of  the  case,  the  subnormal  temperature,  the  usual  absence  of 
hemiplegia  and  other  symptoms  of  a  focal  lesion,  and  sometimes  by  the 
uremic  odor.  Convulsions  are  in  favor  of  uraemia,  although  they  some- 
times occur  in  hemorrhage.  Albuminuric  retinitis  is  also  in  favor  of  ursemia. 
There  are  doubtful  cases  which  only  time  can  solve. 

Diabetic  coma  is  indicated  by  the  glycosuria,  diaceturia,  and  ace- 
tonuria,  the  history  of  the  case,  and  the  absence  of  hemiplegia.  The  crisis 
may  be  ushered  in  with  headache  and  delirium,  and  the  peculiar  dyspnoea, 
called  by  Kiissmaul  "air-hunger,"  but  these  prodromes  are  not  seen  in 
every  case. 

Postepileptic  coma  usually  clears  up  in  a  few  hours  at  most.  The 
history  of  the  case  is  significant.  Convulsions  may  occur  in  cerebral 
hemorrhage,  but  they  are  rare.  Focal  epilepsy,  in  which  a  hemiplegia  or 
monoplegia  may  persist  for  some  time,  may  be  puzzling,  but  the  history 
of  the  case  and  the  course  should  prevent  error,  especially  if  focal  symp- 
toms are  caused  by  organic  lesion,  such  as  tumor.  In  epileptic  "status" 
the  fits  recur  at  frequent  intervals  (as  many  as  twenty-five  and  even  more 
in  a  day),  the  patient  being  profoundly  unconscious  between  the  paroxysms, 
with  weak  pulse,  and  sometimes  with  high  temperature. 
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Opium  poisoiiiiii,'-  is.  as  a  rule,  easily  rcfo^^Mii/cd  hy  I  In-  liistory,  tlu; 
foiiti-actrd  pupils,  and  tlic  slow  i-t-spirat ion  ;  in  cases  in  which  tlie  history 
is  uniiiiowii  mistakes  aic  jjussihji'.  Massive  hciiiorrha'^'c,  espceially  veiitricu- 
hir  heinorrhafje,  may  cause  profound  unconsciousness,  immohih;  rather  than 
contracted  pupils,  and  hd)()red  l)reatliinjr.  whik;  the  hetiiij)le<ria  may  be 
masked  ;  i)ont  ile  hemorrhage  is  said  i)ai'tieular]y  to  sinudate  ()i)ium  jxjisfminfi:, 
especially  in  the  contracted  pupils.  The  extremely  slow  breathinj^  of  opium 
narcosis,  however,  is  not  likely  to  be  .seen  in  hemorrhaj,'c ;  while  in  the  j>oison- 
in^'  there  is  never  hcmiple^aa,  nor  conjugate  deviation  of  the  head  and 
eyes;  and,  finally,  the  extreme  bilateral  myosis  is  hardly  equalled  in  ca.ses  of 
apoplexy,  in  which  ine(iuality  of  the  pupils  is  more  common.  The  pupil 
dilates  as  death  approaches  in  opium  poisoning. 

Alcoholic  intoxication  is  known  by  the  history,  by  the  odor  of  alcohol, 
and  by  tlie  fact  that  the  stupor  or  unconsciousness  is  usually  not  so  pro- 
found as  in  apoplexy.  None  of  these  data  is  entirely  reliable.  A  drunken 
man  may  have  a  cerebral  hemorrhage,  hence  the  odor  of  alcohol  on  the 
breath  is  a  most  unreliable  test  for  this,  as  for  any  case.  Hemiplegia  is, 
of  course,  conclusive  as  against  mere  alcoholism,  and  unequal  pupils  sug- 
gest apoplexy.  A  few  hours  usually  determine  whether  a  doubtful  case 
is  one  of  drunkenness. 

Trauma  may  cause  a  condition  closely  simulating  or  even  identical 
with  apoplexy,  as,  for  instance,  when  it  causes  a  cerebral  hemorrhage. 
The  history  is  most  important.  In  all  cases  a  careful  inspection  of  the 
scalp  and  skull  should  be  made  in  order  to  detect  contusion  or  fracture. 
Hysteria  may  possibly  simulate  apoplexy,  but  only  superficially.  The 
unconsciousness  is  usually  not  profound ;  the  patient  is  often  open  to  sug- 
gestion ;  there  may  be  characteristic  stigmata ;  the  pupils  respond  freely 
to  light ;  and  deep  ovarian  pressure  usually  brings  some  response.  Irido- 
plegia,  however,  has  been  observed  in  hysteria,  but  it  is  a  very  rare  symptom 
and  difficult  to  explain. 

The  differential  diagnosis  between  cerebral  hemorrhage  and  embolism 
is  difficult  and  may  be  impossible.  At  most  there  are  suggestions,  not 
positive  grounds,  for  an  opinion.  Hemorrhage  usually  occurs  in  persons 
at  and  beyond  middle  life ;  embolism  in  persons  at  any  age  in  whom  there 
has  been  a  vegetative  endocarditis.  Hemorrhage  is  rather  more  prone 
to  cause  loss  of  consciousness  than  is  an  embolus.  Associated  cardiac  and 
renal  disease,  being  productive  of  diseased  blood-vessels,  may  cause  hemor- 
rhage. The  same  is  true  of  syphilis,  although  syphilitic  hemiplegia  is 
more  frequently  caused  by  meningitis  and  endarteritis  at  the  base  of 
the  brain. 

The  Basal  Ganglia. 

These  are  the  corpus  striatum  and  optic  thalamus,  lying  within  the 
cerebral  hemisphere.  The  former  is  divided  by  the  internal  capsule,  con- 
taining the  motor  and  sensory  tracts,  into  the  lenticular  and  caudate  nucleus. 
As  already  explained,  the  blood  supply  is  from  the  vessels  coming  up  through 
the  anterior  perforated  space  from  the  large  arteries  at  the  base  of  the 
brain.     Kinnier  AVilson  has  described  a  "progressive  lenticular  degenera- 


698  MEDICAL  DIAGNOSIS. 

tion, ' '  a  familial  affection,  associated  with  cirrhosis  of  the  liver.  The  symp- 
toms are  very  similar  to  those  of  pseudobulbar  palsy,  which  is  also  caused 
by  lesions  here  (g.  v.).  There  is  dysarthria,  dyspha^a,  tremor,  muscular 
rigidity  and  automatic  laughter  or  crying.  It  is  claimed  that  the  pyramidal 
or  motor  tracts  in  the  capsule  are  not  involved ;  but  this  may  be  doubted, 
for  even  if  not  grossly  impaired,  they  may  nevertheless  be  interfered  with 
by  the  vascular  lesions  in  the  lenticula.  A  "steadying"  or  "tonectic"  in- 
fluence is  ascribed  to  the  striatum,  or  to  systems  of  fibres  within  it,  by 
Wilson,  Mills,  and  others.  There  is  practically  nothing  known  about  the 
functions  of  the  corpus  striatum,  and  Lloyd  claims  that  this  body  is  vestigial, 
and  merely  represents  the  original  fore-brain  mass  in  the  earliest  ancestral 
types  of  the  vertebrates.  Lesions  within  its  substance  only  act  by  interfering 
with  the  neighboring  internal  capsule.^ 

A  thalamic  s;\^ndrome  has  been  described  for  lesions  of  the  thalamus. 
It  consists  of  hemiancesthesia,  with  pain,  on  the  opposite  side,  with  certain 
disorders  of  motion,  such  as  ataxia  or  athetosis,  with  hemiparesis.  These 
symptoms  vary  considerably  in  different  cases.  The  claim  that  the  thalamus 
is  a  centre  for  automatic  movements)  of  expression  (laughter  and  weeping) 
is  not  proved,  and  is  most  doubtful. 

VI.  CEREBRAL  SOFTENING. 

Softening  may  result  from  any  process  that  obstructs  a  blood-vessel; 
hence  an  endarteritis,  causing  thickening  of  an  artery,  as  in  syphilis;  a 
thrombus  from  disease  of  the  arterial  walls,  as  in  atheroma;  and  finally, 
an  embolus,  from  the  vegetations  of  endocarditis — all  these  may  cause 
cerebral  softening. 

Pathology. — Thrombus  and  embolus  produce  results  so  nearly  iden- 
tical that  they  cannot  be  distinguished  clinically.  The  special  impor- 
tance of  embolus,  from  the  clinical  standpoint,  lies  in  the  fact  that  it  may 
occur  in  young  persons  and  produce  all  the  symptoms  of  an  apoplectic  or 
hemiplegic  stroke.  It  occurs  in  vegetative  endocarditis.  It  is  also  com- 
mon in  malignant  endocarditis,  and  sometimes  occurs  in  other  forms  of 
sepsis.  Thus  hemiplegia  may  happen  in  the  puerperium.  Thrombosis 
occurs  in  some  blood  states  other  than  sepsis,  such  as  anaemia  and  chlorosis ; 
it  is  most  common,  however,  in  diseases  of  the  coats  of  the  blood-vessels, 
as  atheroma  and  syphilis.  The  vessels  most  involved  are  those  that  form 
the  circle  of  Willis  or  some  of  their  branches,  especially  the  middle  cerebral 
artery.    Softening  of  the  cerebellum  and  pons  is  occasionally  seen. 

The  area  involved  does  not  always  break  down  at  once;  in  fact  a 
comparatively  long  time  may  elapse  before  it  softens.  This  leads  to  decep- 
tive appearances  at  autopsies.  When  the  tissue  has  once  become  soft  it 
may  be  quite  diffiuent,  and  in  color  may  be  white,  yellow,  or  red,  according 
to  the  amount  of  blood  elements  contained  in  it. 

Symptoms. — These  are  similar  to  those  caused  by  hemorrhage.  Hemi- 
plegia is  the  commonest  result,  but  other  paralyses,  such  as  monoplegia, 
hemianesthesia,  and  hemianopsia,  occur,  as  in  hemorrhage,  according  to  the 
seat  of  the  lesion.    Aphasia  is  not  uncommon  when  the  softening  occurs  in 

•The  Morphology  and  Functions  of  the  Corpus  Striatum.    Jour.  Nerv.  and  Ment.  Dis.    June,  1915. 
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the  lenticular  mu'lfiis  oi-  the  cortit-jil  speecit  (■♦■litres  or  in  their  subcortical 
t'oiiiiei'tiii^'  tracts  in  the  K'ft  liciiiisplH-rc  Apoplectic  syiupt(»ms,  with  con- 
tusion, stupor,  or  I0S.S  ot"  consciousness,  may  he  present  if  a  iar;:c  area  is 
involved,  but  they  are  rather  more  unconimou  than  in  hemorrhage.  Occa- 
sionally tlu>  onset  of  symptoms  is  fjratlual  and  the  course  progressive, 
especially  if  small  successive  thrombi  occur,  hut  usually  in  the  case  of  embolus 
the  onset  is  sudden.  Prodromes  also  occur  in  ca.sc  of  aliieroma,  such  as 
vertigo,  headache,  and  failure  of  memory  and  other  mental  powers.  In 
some  cases  we  see  transient  hemiplegia  and  other  paralyses,  due  doubtless 
to  the  fact  that  the  circulation,  after  lieing  obstnicted.  may  l)e  restored.  But 
in  most  cases  there  is  left  some  permanent  loss,  such  a.s  hemiplegia  and 
aphasia.  Thrombus  of  the  carotid  or  of  the  basilar  artery  causes  grave 
symptoms,  such  as  profound  uncon- 
sciousness and  failure  of  respiration  : 
and  in  the  case  of  the  basilar  artery 
there  may  at  first  be  staggering, 
ataxia,  or  even  a  cerebellar  gait. 

Diagnosis. — The  distinction  be- 
tween hemorrhage  and  embolus 
largely  depends  on  the  presence  of 
a  lesion  in  the  heart  producing  em- 
boli, and  this  is  more  common  in 
young  persons.  Hemorrhage  due  to 
atheroma  is  an  affection  of  advanced 
life.  Apoplectic  s>Tnptoms,  such  as 
coma,  are  more  common  in  hemor- 
rhage ;  but  the  distinction  between 
these  two  states  is  often  problematical, 
teritis  may  cause  a  hemiplegia.  Syphilitic  hemiplegia  cannot  alwaj's  be 
recognized  unless  from  the  history  or  the  Wa.ssermann  test.  If  there  are 
headache,  involvement  of  cranial  nerves,  especially  the  third,  and  an  irregu- 
lar mode  of  onset,  the  diagnosis  is  much  more  probable.  In  a  young  adult  the 
absence  of  a  cardiac  lesion,  such  as  could  cause  embolism,  is  further  suggestive 
of  syphilis  as  the  cause  of  the  hemiplegia. 


Fig.  368. — Softening  of  the  brain  in  the  moior  area 
of  the  right  hemisphere,  clue  to  embolus. — Lloyd. 

Sinus  thrombosis  or  s^'philitic  endar- 


MI.  THE  CEREBRAL  PALSIES  Q¥  CHILDREN. 

Children  are  sometimes  the  victims  of  hemiplegia,  diplegia,  paraplegia, 
and  speech  defects,  due  to  affections  of  the  brain.  As  these  conditions 
present  some  special  features  they  demand  special  notice  apart  from  similar 
affections   in   adults. 

Pathology. — Cerebral  hemorrhage  is  rare  in  children,  unless  in  the 
case  of  accident  or  trauma,  especially  at  birth.  These  birth  palsies  are 
usually  due  to  meningeal  hemorrhage,  caused  by  a  general  asphyxia,  which 
in  its  turn  is  caused  by  prolonged  pressure  on  the  placenta.  This  is  indicated 
by  the  fact  that  hemorrhage  in  the  new-born  is  sometimes  observed  beneath 
other  serous  membranes,  as.  for  instance,  the  capsule  of  the  liver.  Hence 
intracranial  hemorrhage  is  not  necessarily  caused  by  the  forceps,  although 
this  may  be  a  factor  in  some  cases.    Hemorrhage  may  also  be  caused  by  the 
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paroxysms  of  whooping-cough.  A  cerebral  sclerosis  occurs  in  young  chil- 
dren; and  Striimpell  suggested  that  there  may  be  also  a  polioencephalitis. 
Vascular  lesions,  as  periarteritis  and  embolism,  are  doubtless  the  causes  of 
extensive  destructive  changes  in  the  brains  of  children,  following  upon  the 
infectious  diseases.  It  is  not  to  be  forgotten  that  hereditary,  or  even 
acquired,  syphilis  maj^  cause  cerebral  palsies  in  children.  Thrombosis  of  the 
cerebral  veins  may  cause  juvenile  hemiplegia  and  diplegia.  It  occurs  occa- 
sionally in  typhoid  fever,  measles,  etc.  Thrombosis  of  the  cranial  sinuses 
is  also  occasionally  observed.  Hemorrhage  is  sometimes  present  beneath 
the  membranes  of  the  spinal  cord. 

A  destructive  lesion  may  result  in  the  formation  of  a  cavity  in  the 
cerebrum — the  so-called  porencephalus. 

Symptoms. — -The  commonest  forms  of  these  palsies  in  children  are 
hemiplegia,  diplegia,  and  paraplegia. 

The  onset  of  the  affection  may  be  insidious,  or  at  least  not  promptly 

recognized,  as  in  very  young  chil- 
dren, and  especially  in  the  birth 
cases.  When  the  onset  is  acute 
the  affection  may  be  ushered  in 
with  convulsions  and  coma,  but 
this  is  by  no  means  a  universal 
rule.  The  ''stroke"  caused  by 
embolus  is  sudden,  just  as  in 
adults.  Among  other  and  minor 
s^Tiiptoms  are  slight  fever,  ver- 
tigo, and  vomiting.  Confusion 
and  delirium  are  sometimes  seen. 
Hemiplegia  is  the  most  com- 
mon form.  At  first  the  paralysis 
is  flaccid,  but  in  a  later  stage  con- 
tractures set  in  and  the  paralyzed 
limbs  are  much  hampered  and 
even  deformed.  The^-  do  not  grow  quite  normally,  but  true  muscular 
atrophy,  as  seen  in  spinal  cases,  is  not  present.  The  deep  reflexes  are  exag- 
gerated. In  some  cases  athetosis  is  present.  If  the  lesion  is  in  the  left 
cerebral  hemisphere  grave  speech  defects  are  present,  but  these  differ  some- 
w^hat  from  genuine  aphasia,  because  if  the  lesion  comes  on  in  very  early 
life  before  the  child  has  learned  to  talk,  the  speech  is  undeveloped  rather 
than  impaired.  The  face  in  old  standing  cases  is  usually  not  paralyzed, 
and  the  arm  is  more  paralyzed  and  contractured  than  the  leg.  As  a  rule 
there  is  no  hemianesthesia.  The  limbs  may  be  cold  and  blue,  but  the  reactions 
of  degeneration  are  not  present,  and  fibrillation  is  not  seen.  The  gait  is 
typically  hemiplegic,  and  the  arm  is  usually  carried  flexed  and  contractured 
at  both  the  elbow  and  wrist.     The  bladder  and  bowel  are  not  paralyzed. 

Diplegia  is  simply  a  double  hemiplegia,  and  is  sometimes  called  bilateral 
spastic  hemiplegia.  The  spasticity  of  the  limbs  is  especially  noticeable,  not 
because  the  contractures  are  worse  than  in  hemiplegia,  but  because,  being 
on  both  sides,  they  give  the  patient  a  characteristic  aspect.  In  one  respect, 
however,  the  contractures  in  diplegia  appear  to  differ  from  those  of  hemi- 


FiG.  369. — Porencephalus. — Lloyd. 
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plcfria — they  arc  somewhat  more  marked  in  the  lower  liiii!)s.  This  gives 
the  eliild  a  eliaraelerisi ie  <::ait,  if  he  is  still  al)le  to  walk.  The  limbs  are 
usually  addueted  and  extended,  and  the  feet  may 
l)e  crossed  and  held  in  the  position  of  o<iuino- 
varus.  The  d(>ep  reflexes  are  exajifjjerated ;  sen- 
sation is  unimi)aired  ;  and  the  upper  limbs  share 
in  the  riy:idity.  In  these  cases  of  doniile  henn- 
l)lepa  there  may  be  imbecility  or  idiocy.  Epi- 
lepsy and  athetosis  may  complicate  the  case; 
speech  defects  are  common  ;  and  strabismus  and 
nystairmus  are  sometimes  seen.  The  condition 
depends  on  a  lesion  which  involves  both  hemi- 
spheres, and  the  destruction  of  brain  tissue  is 
sometimes  great. 

P.yiAPLEGiA  of  cerebral  origin  has  been  de- 
scribed only  in  recent  years,  and  its  pathology  is 
still  a  matter  of  some  obscurity.  Some  authors 
claim  that  it  depends  upon  a  limited  brain  lesion, 
in  which  the  leg  areas  alone  are  involved,  while 
others  attribute  it  to  a  primary  lateral  sclerosis. 
It  is  practically  identical  with  the  spastic  paraly- 
sis of  the  legs  as  seen  in  diplegia,  but  the  arms 
are  not  involved.  There  may  be  epilepsy,  athe- 
tosis, and  idiocy,  just  as  in  the  other  forms  of 
cerebral  palsy  in  children.  Paralysis  of  the 
bladder  and  bowel  is  not  a  necessarj^  part  of  the 
s^Tiiptom-complex,  as  in  spinal  paraplegia,  but 
incontinence  may  result  from  the  mental  defects. 

Monoplegia,  either  brachial  or  crural,  is  a 
rare  form  of  cerebral  palsy  in  chHdren.    In  this  ^^^  370.-oid  infantile  hemiplegia. 
form  one  ann  or  one  leg  alone  is  involved. 

In  this  connection  brief  mention  may  be  made  of  Little's-  disease.     The 
aifection  is  in  fact  a  form  of  cerebral  palsy,  in  which  the  motor-conducting 


Fig.  371.^-CongenitaI  diple£ria:   early  stage. — Young. 


paths  from  the  brain  are  injured,  diseased,  or  undeveloped.     Hence  its 
clinical  form  is  that  of  a  diplegia  or  a  paraplegia,  according  to  the  extent 


702 


MEDICAL  DIAGNOSIS. 


of  the  injury.     It  occurs  especially  in  children  who  are  prematurely  born. 

Some  writers  seem  inclined  to  limit  the  term  to  mild  cases  in  which  the 

cerebral  faculties  are  not  much  in- 
volved, con'V'ulsions  are  absent,  and 
the  tendency  to  improvement  is 
marked,  but  there  seems  to  be  no 
good  reason  for  retaining  it  as  a 
designation  for  a  distinct  disease.^ 

The  curious  phenomenon  known 
as  "mirror-writing"  is  sometimes 
seen  in  these  cases,  especially  in 
right-sided  hemiplegia,  when  the 
child  is  taught  to  write  with  the  left, 
or  uuparalyzed,  hand.  The  writing 
is  reversed^  from  right  to  left,  so  that 
it  can  only  be  read  properly  when 
held  up  to  a  mirror.  Ireland  and 
others  have  observed  this  thing  in 
feeble-minded  children  who  are  left- 
handed. - 

Hemianopsia  and  other  changes 
in  the  visual  fields  have  also  been 
seen. 

Sachs  has  described  a  condition 
which  he  calls  amaurotic  family  idi- 
ocy, in  which  the  child,  soon  after 
birth,  becomes  weak  and  lethar- 
gic; blindness,  due  to  degenerative 
changes  in  the  optic  nerves,  ensues; 
T,     „-.-,    o     .•    r  1    ■       u  .   •      T,     ,         and  spastic  paralysis  with  increased 

tiG.  61J.. — fapastic   diplegia;  athetosis. — Lloyd.  r  ./ 

tendon  reflexes  may  be  added.  In 
some  cases  nystagmus,  strabismus,  and  deafness  are  noted.  There  are  no 
convulsions,  but  there  is  well-marked  idiocy;  and  death  occurs  in  early 


Fig.  373. — Spastic  diplegia:  epilep.«y;  idioej'. — Lloyd. 

childhood.    Several  cases  have  been  observed  in  one  family.    The  condition 

iFor  an  excellent  account  of  Little's  disease  see  Brissaud'a  Lecona  sur  les   Maladies  Nerveuses, 
Paris,  189.5,  p.  lOS. 

-  The  Blot  upon  the  Brain,  Paper  xii,  p.  309. 
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is  one  of  failure  of  ilevclopiiifiit  (.ujjrenesis;  (tlilic  lu'rvc-fcntres;  its  causation 
is  obscure. 

Diagnosis. — Tlic  dia.Lrnosis  is,  as  a  rule,  iiol  tliriiciilt.  The  spastic 
paralysis,  usually  liciiiipicii-ic  or  tliploj,nc  in  type,  witli  t-xaj^'^'t-ratcd  rcllcxcs, 
absence  of  uuiscular  atroj)liy  and  electrical  clianfrcs.  and  tlic  associated  nicntal 
defects,  often  with  athetosis  and  epilepsy,  distinj^uish  these  cases  clearly 
from  diseases  of  the  spinal  cord,  especially  anterior  poliomyelitis,  (jros-s 
lesion  of  the  brain,  such  as  tumor,  might  stimulate  these  cases,  but  the 
history  and  course  are  ditVerent,  and 
optic  neuritis  is  often  present  in  the 
case  of  tumor. 

Parapleiria  of  cerebral  origin  may 
simulate  a  spinal  paraplegia,  but  in  the 
latter  there  are  no  true  cerebral  sjTnp- 
toms,  such  as  idiocy  and  epilepsy,  and 
the  bladder  and  bowel  are  almost 
always  paralyzed.  In  case  the  lumbar 
cord  is  involved  the  paral^'sis  is  tlaccid, 
with  atrophy,  lost  knee-jerks,  and  even 
the  reactions  of  degeneration.  The 
history  and  course  are  also  different. 
Infantile  paralysis,  due  to  acute  an- 
terior poliomyelitis,  is  usually  confined 
to  one  limb ;  muscular  atrophy  occurs 
with  lost  knee-jerk  and  reactions  of 
degeneration,  and  there  are  no  cerebral 
s\Tnptoms.  The  onset  is  acute,  with 
constitutional  symptoms. 

Obstetrical  paralysis,  especially  of 
the  brachial  plexus,  could  hardly  be 
confounded  Avith  a  cerebral  palsy.  The 
paralysis  is  flaccid,  the  muscles  waste, 
the  deep  reflexes  are  lost,  electrical 
changes  are  present,  and  cerebral 
.symptoms  are  wanting. 

The  spastic  rigidity  of  rickets  and  of  tetany  is  distiuguislied  by  the  asso- 
ciated symptoms  of  those  diseases,  the  history,  and  the  etiology. 


Fig.  374. — Attiturlp  in  cprebral  pal.sy; 
tjpe.— Younxr. 


parapie^c 


YIII.  HYDROCEPHALUS. 

Pathology. — The  lateral  ventricles  are  enonnously  distended ;  the  epen- 
dyma  thickened ;  and  the  foramen  of  ]Monro  or  the  aqueduct  of  Sylvius,  or 
both,  are  possibly  occluded.  The  brain  may  be  so  stretched  as  to  be  little 
more  than  a  shell,  the  convolutions  thin  and  flattened,  and  the  sulci  almost 
obliterated.  The  basal  ganglia,  the  mid-brain,  pons,  medulla  oblongata,  and 
cerebelhun  are  sometimes  compressed  and  only  partly  developed.  The 
choroid  plexus  may  be  thickened  and  congested.  The  bones  of  the  skull  are 
thin  and  translucent,  and  usually  the  sutures  and  fontanelles  are  widely 
distended,  the  former  as  much  even  as  an  inch.     The  essential  elements. 
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or  neurons,  of  the  cortex  suffer  greatly,  and  tlie  optic  tracts  and  cranial 
nerves  may  be  degenerated. 

Etiology. —  The  causation  is  obscure.  Some  observers  attribute  the 
disease  to  occlusion  of  one  or  other  of  the  natural  foramina,  such  as  the 
foramen  of  Monro,  the  aqueduct  of  SyMus,  or  the  foramen  of  Magendie. 
Not  enough  attention  has  been  paid  to  the  state  of  the  choroid  plexus  and 
veins  of  Galen.  Recently  much  has  been  written  by  Lees,  Barlow,  and  others 
about  a  posterior  basic  meningitis,  which  causes  occlusion  of  the  foramen  of 
Magendie,  with  consec|uent  distention  of  the  ventricles. 

Symptoms. — Besides  the  distention  of  the  skull  there  are  seen  various 
defects  of  development  of  the  brain  and  nervous  system.  There  may  be  men- 
tal impairment,  ranging  from  slight  imbecility  to  complete  idiocy.  In  rare 
_  _  cases,    however,    there    is   preserved 

cjuite  a  remarkable  mental  integrity. 
The  motor  sjmaptoms  are  often 
prominent ;  there  is  hemiplegia,  di- 
plegia, or  monoplegia ;  the  muscles 
are  usually  spastic,  even  contrac- 
tured,  and  the  deep  reflexes  are  ex- 
aggerated. The  eyes  may  be  deflected 
downward,  and  there  may  be  various 
forms  of  oculomotor  palsy,  with  nys- 
tagmus. Other  s^Tnptoms  more  or 
less  com.mon  are  con\a.ilsions,  pain,  as 
shown  by  the  "hydrocephalic  cry" 
ODut  this  is  more  common  in  acute 
tuberculous  meningitis),  blindness, 
and  incontinence.  In  extreme  cases 
the  child  is  bed-ridden  from  inability 
to  hold  up  the  enormously  distended 
head.  Occasionally  hydrocephalus  is 
associated  with  spina  bifida. 
Diagnosis. — This  presents  no  difficulty  in  the  advanced  cases  ;  the  child 's 
appearance  is  enough.  In  early  stages,  however,  the  diagnosis  must  rest  on 
the  child's  evident  failure  properly  to  develop,  and  on  the  gradual  enlarge- 
ment of  the  head.  Hydrocephalus  sometimes  begins  before  birth,  and  the 
skull  mav  be  greatlv  distended,  causing  srrave  dvstocia. 
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Fig.  375. — Hydrocephalus. — Lloyd. 


IX.  IXTRACRAXIAL  AXEURISMS. 

The  larger  aneurisms  which  develop  on  the  main  intracranial  arteries, 
particularly  at  the  base,  will  be  discussed.  The  arteries  usually  involved 
are  those  that  form  the  circle  of  Willis,  and  their  branches,  especially  the 
middle  cerebral.  The  internal  carotid,  cerebellar,  and  basilar  arteries  also 
are  sometimes  affected. 

Pathology. — Diseases  affecting  the  coats  of  the  arteries,  especially 
atheroma  and  sjT)hilis,  are  the  determining  causes.  Trauma  also  acts  in  this 
way.    Emboli  from  vegetating  endocarditis  may  be  a  cause.     The  aneurism  is 
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either  fusiform  or  sacculatrd  ;  it  is  likely  to  imi-casc  rapidly,  and  it  even- 
tually hu'sts  with  fatal  elVeet. 

Syniptoms. — The  aneurism  acts  by  compression  like  a  brain  tumor. 
Some  authors  describe  a  thrill  or  murmur  audible  on  tlie  skull  or  over  tin- 
jjreat  vessels.  The  patient  sometimes  has  a  subjective  sense  of  pulsation. 
Headache,  vertigo,  vomiting,  and  affections  of  consciousness  occur.  In  some 
cases  the  aneurisjn  is  latent  until  rupture  occurs,  while  in  other  cases  the 
symptoms  arc  paro.xysmal,  from  successive  small  bleedings.  Aneurism  of 
the  intcriud  earotid  nuiy  compress  the  optic  nerve  or  optic  tract,  the  nerves 
of  the  eyeball,  and  the  tirst  division  of  the  fifth  nerve,  and  as  it  increa.ses 
may  even  cai.se  hemiplegia,  and,  if  it  is  on  the  left  side,  aphasia.  Starr 
observed  a  ease  of  left  third  nerve  paralysis  with  right  hemiplegia.  The 
optic  chiasm  nay  be  compressed  by  aneurism  of  the  carotid  and  especially 
of  the  anterior  communicating  artery.  Various  att'ections  of  the  retinal  and 
visual  fields  tl  us  result,  and  bilateral  temporal  hemianopsia  has  been  re- 
ported. Aneurism  of  the  anterior  cerebral  causes  symptoms  similar  to  thase 
of  the  preceding,  except  when  it  is  far  to  the  front,  when  it  may  involve  no 
cranial  nerves  and  cause  only  ob.scure  compression  symptoms  in  the  frontal 
lobes.  Aneurism  of  the  middle  cerebral,  especially  if  well  within  the  Sylvian 
fissure,  causes  hemiplegia :  possibly  hemiampsthesia  and  hemianopsia ;  and. 
on  the  left  side,  aphasia.  The  third  nerve  may  be  compressed.  There  may 
be  loss  of  smell  on  the  affected  side  in  the  case  of  aneurism  of  any  one  of 
these  arteries  near  the  olfactory-  nerve.  Aneurism  of  the  posterior  com- 
municating artery  may  involve  the  optic  tract  and  the  third  and  sixth 
nerves ;  and  if  it  grow  veiy  large,  it  may  compress  the  peduncle,  causing 
hemiplegia.  Aneurism  of  the  posterior  cerebral  may  compress^  the  peduncle 
and  the  third  and  sixth  ner^-es,  causing  hemiplegia  alternans :  and  if  it  should 
involve  the  occipital  lobes  it  might  cause  various  affections  of  the  visual 
fields.  Aneurisms  of  the  basilar  and  vertebral  arteries  cause  pontile  and 
bulbar  sjTnptoms.  The  most  striking  is  the  compression  bulbar  pals>'  some- 
times seen.  If  the  pons  alone  is  involved  there  may  or  may  not  be  unilateral 
symptoms,  such  as  hemiplegia  alternans — paralysis  of  the  sixth  and  seventh 
nerves  on  one  side  ^A^th  opposite  hemiplegia.  If  the  medulla  oblongata  is 
involved  the  bulbar  s^Tnptoms  are  dysarthria,  dysphagia,  paralysis  of  the 
tongue  and  lips,  and  sometimes  respiratory  s^-mptoms,  especially  when  the 
head  is  thrown  forward. 

Diagnosis. — Intracranial  aneurism  simulates  a  brain  tiunor,  and  the 
distinction  between  it  and  a  neoplasm  cannot  always  be  made.  A  murmur, 
having  the  cardiac  rhythm,  controlled  by  pressure  on  the  carotid,  is  sugges- 
tive of  aneurism,  but  even  this  sign  is  not  reliable,  for  such  a  murmur  has 
been  heard  in  other  lesions.  Starr  claims  to  have  heard  a  loud  double 
murmur  over  the  Sylvian  region  in  a  case  of  extensive  softening.  ^Murmurs 
in  the  head  have  also  been  heard  in  cases  of  tumor  (when  the  gi'owth  is  near 
a  large  artery),  in  anaemia,  in  hydrocephalus,  in  exophthalmic  goitre,  and 
in  several  cases  of  loud  endocardial  murmurs,  which  I  have  observed.  There 
are  therefore  no  positive  rules  for  diagnosis.  The  history  and  course  may 
be  the  same  in  aneurism  as  in  timior  of  the  brain.  [Mills  calls  attention  to 
pulsating  exophthahuus  as  a  sign  of  aneurism  of  the  iuterual  carotid. 
45 
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X.  TUMORS  OF  THE  BRAIN. 

Under  this  term  are  included  all  new  growths  within  the  cranium, 
whether  within  the  brain,  in  the  membranes,  or  springing  from  the  bones  of 
the  skull.  These  tumors  are  comparatively  rare,  but  in  any  large  neurological 
clinic  several  of  them  are  likely  to  be  seen  in  the  course  of  a  year. 

Pathology. — Intracranial  tumors  are  of  various  kinds.  In  a  series  of 
100  cases,  analyzed  by  Millsi  and  Lloyd,  16  were  gliomata,  15  sarcomata, 
13  gummata,  13  tuberculous,  7  carcinomata,  16  unclassified,  and  the  re- 
mainder of  various  forms.  An  area  of  congestion,  inflammation,  softening, 
or  hemorrhage  is  sometimes  seen  about  the  tumor ;  more  rarely  suppuration. 
The  cerebrospinal  fluid  may  be  increased,  and  in  some  cases  the  ventricles 
are  distended,  this  depending  on  the  seat  of  the  neoplasm.  The  tumor  may 
be  encapsulated,  especially  if  it  be  a  meningeal  growth,  in  which  case  it  is 
sometimes  easily  shelled  out.  If  the  tumor  is  within  the  substance  of  the 
brain,  as,  for  instance,  in  one  of  the  cerebral  hemispheres,  this  may  appear 
swollen,  and  even  slightly  flattened  and  discolored  from  pressure.  Occasion- 
ally the  cranial  nerves  are  pressed  upon  or  stretched  over  the  surface  of 
tumors  at  the  base.  In  some  cases  the  new  growth  closely  resembles  brain 
tissue.  Tumors  of  the  brain  are  sometimes  multiple,  and  in  the  case  of 
carcinomata  they  may  be  metastatic. 

Symptoms. — The  onset  of  a  tumor  is  usually  insidious,  and  the  course 
gradual  and  even  slow.    The  symptoms  are  general  and  local. 

The  general  symptoms  are  such  as  are  common  to  all  kinds  of  brain 
tumors,  and  indicate  in  a  more  or  less  distinctive  way  the  presence  of  an 
intracranial  lesion.  These  symptoms  are  headache,  vertigo,  vomiting,  con- 
vulsions, paralysis,  ataxia,  sensory  changes,  optic  neuritis;  and  affections 
of  consciousness.  Headache  is  a  very  common  symptom  of  brain  tumor.  In 
the  early  stages  it  may  be  slight,  increasing  later  to  great  intensity.  Some- 
times it  is  paroxysmal ;  sometimes,  but  rarely,  it  is  absent  (in  5  out  of  the 
100  tabulated  cases)  ;  occasionally  it  is  localized.  It  is  not  easily  controlled 
by  drugs.  Vertigo,  with  which  we  may  include  affections  of  equilibration, 
forced  movements,  and  ataxia,  is  seen  in  many  eases.  Some  of  these  symp- 
toms, such  as  affections  of  equilibration  and  forced  movements,  are  highly 
characteristic  of  cerebellar  tumor ;  but  vertigo  is  not  confined  to  subtentorial 
growths.  Vomiting  is  usually  of  the  propulsive  kind,  irrespective  of  food 
in  the  stomach ;  in  other  words,  of  the  type  known  as  cerebral.  It  is  by  no 
means  constant,  but  when  associated  with  other  general  symptoms  it  is 
highly  suggestive.  It  may  be  unaccompanied  v/ith  nausea.  Convulsions 
occur  in  many  cases ;  they  are  either  general  or  focal.  The  former  are  seen 
in  practically  all  kinds  of  cases ;  the  latter  are  indicative,  as  a  rule,  of  irrita- 
tion of  the  motor  centres  in  the  cortex.  By  focal  convulsion  we  mean  one 
commencing  in  or  confined  to  one  or  a  few  groups  of  muscles.  Paralysis  in 
some  form  is  usually  present,  and  it  may  or  may  not  be  an  early  symptom. 
It  is  more  appropriately  discussed  among  the  local  symptoms,  as  may  also  be 
said  of  the  sensory  changes.  Optic  neuritis  is  a  frequent  symptom,  but  it 
occurs  also  in  other  conditions,  especially  in  brain  abscess,  purulent  encepha- 
litis, and  brain  syphilis.  In  brain  tumor  it  occurs  in  at  least  80  per  cent, 
according  to   Gowers,  Bramwell,   and  others.     From  another  view-point 
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Opponheim  claims  that  of  all  cases  of  choked  disU  00  per  cent,  arc  duo  to 
tumor  of  file  hi'aiii.  An'odions  of  ('(msciousncss  niiij^o  all  the  way  fnnii  sliirlit 
stupor  to  proround  coiiia.  The  eniolious  may  he  affected,  and  hyster-ieal 
symptoms  are  sometimes  seen. 

The  local  symptoms  an;  such  as  indicate  the  site  of  the  tumor.  The 
most  important  of  these  symptoms  are  the  various  forms  of  paralysis.  Thus 
hemiph'uia  indicates  that  eithei"  the  motor  cortex  or  the  descendin<r  motor 
ti'acts  are  involved.  A  monoph'tiia,  as  of  the  leg,  arm,  or  faee,  is  especially 
indicative  of  a  lesion  of  the  respective  centre  in  the  pre-Kolandic  area. 
Aphasia  points  to  involvement  of  tlie  left  cerebrum,  in  one  or  other  speech 
centre,  according  to  the  type  of  the  aphasia.  Paralysis  of  the  various  cranial 
nerves,  especially  the  third,  foniih,  fifth,  sixth,  seventh,  ciglith,  and  twelfth, 
is  often  of  definite  localizing  value,  as  will  be  shown  presently.  An  ataxic 
form  of  paralysis  is  sometimes  seen  in  lesions  of  the  superior  parietal  lobule. 
Afl'eetions  of  sensation  may  take  the  form  of  hemiana'sthesia,  hemianopsia, 
astereognosis,  or  localized  anu'sthesia,  and  will  be  considered  with  the  focal 
diagnosis.  Focal  convulsions,  of  the  type  known  as  Jacksonian  epilepsy,  indi- 
cate usually  a  lesion  in  the  respective  motor  centres.  When  associated  with 
focal  paralysis  they  are  especially  tj^pieal  of  a  focal  lesion  in  the  motor  area. 
It  must  be  borne  in  mind  that  a  convulsion  may  have  a  focal  type  at  the 
beginning,  passing  later  into  a  general  convidsion  ;  in  such  cases  a  focal  origin 
of  the  convulsion  is  usually  indicated,  hence  such  fits  have  diagnostic  value. 

The  focal  diagnosis  of  tumors  at  various  sites  in  the  brain  is  briefly 
indicated  as  follows : 

Tumors  of  the  frontal  lobe  may  give  few  if  any  localizing  symptoms 
unless  they  involve  the  motor  area.  The  mental  changes  are  sometimes 
characteristic,  and  may  consist  of  alterations  of  character,  lack  of  power 
of  attention,  and  especially  retarded  cerebration.  If  the  motor  area  is  in- 
volved, a  tumor  in  the  upper  part  of  the  pre-central  gyrus,  or  on  the  mesial 
aspect  of  that  region,  causes  paralysis  of  the  opposite  leg;  in  the  middle 
part  of  the  g>'rus,  paralysis  of  the  arm ;  and  in  the  lower  part,  paralysis  of 
tiie  face.  On  the  left  side  a  tumor  involving  the  posterior  part  of  the  third 
frontal  convolution  causes  motor  aphasia. 

The  condition  called  perseveration,  "lock-spasm,"  is  sometimes  seen  in 
cases  of  tumor  involving  by  pressure  the  motor  area:  thus  the  writer  has 
seen  a  case  of  tumor  on  the  mesial  aspect  of  the  brain,  causing  pressure 
on  the  arm  centre,  in  which  the  patient's  grip  became  so  spasmodically 
fixed  on  his  taking  hold  of  an  object,  that  he  could  not  let  go. 

Tumors  of  the  parietal  lobe  may  also  cause  focal  paralysis  and  convul- 
sions by  pressure  on  the  pre-central  gA'rus ;  and  if  located  on  the  left  side 
they  may  cause  motor  aphasia  for  the  same  reason.  Aifections  of  the  superior 
parietal  lobule  cause  astereognosis  and  ataxic  paralysis  of  the  opposite  leg 
or  ann  or  both.  If  the  posterior  part  of  the  internal  capsule  is  involved 
there  is  hemianfesthesia,  and  possibly  hemianopsia,  on  the  opposite  side.  If 
the  angular  gyrus  is  involved  there  may  be  word-blindness.  Tumors  of  the 
occipital  lobe  cause  hemianopsia,  possibly  also  hemianipsthesia ;  and  also 
word-blindness,  and  object  blindness.  Tumors  of  the  temporal  lobe  may 
cause  hemiplegia  and  hemianesthesia  by  pressure  on  the  internal  capsule, 


708 


MEDICAL  DIAGNOSIS. 


Fig.  376A.  — Paralysis  of  the  sixth  nerve  of  both 
sides  and  of  the  right  seventh  nerve,  in  a  case  of 
pontile  tumor. — Lloyd. 


if  the}'  are  large  enough,  but  the  most  typical  symptom,  if  the  tumor  is  on 
the  left  side  and  involves  the  first  two  temporal  gyri,  is  word-deafness 
^  and  verbal  amnesia.     Tumors  of  the 

mid-brain  often  cause  a  hemiplegia 
alternans,  in  which  the  hemiplegia  is 
on  the  opposite  side,  while  paralysis 
of  the  oculomotor  nerve  is  on  the  side 
of  the  lesion — the  so-called  "syn- 
drome of  "Weber."  Tumors  of  the 
pons  may  also  cause  a  hemiplegia 
alternans.  in  which  with  an  opposite 
hemiplegia  there  is  paralysis  of  the 
sixth  and  seventh  nerves,  possibly 
also  of  the  fifth  and  eighth  nerves, 
on  the  side  of  the  tumor.  Sometimes 
both  sixth  nerves  are  involved.  These 
cranial  nerve  paralyses  vary  some- 
what according  to  the  site  of  the 
growth.  Thus  if  the  tumor  is  located 
high  in  the  pons,  above  the  decussa- 
tion of  the  motor  paths  for  these 
cranial  nerves,  the  hemiplegia  and 
the  paralysis  of  the  nerves  are  both 
on  the  opposite  side.  A  favorite  site  for  these  tumors  is  in  the  cerebello- 
pontile  angle.  Gushing  has  described  tumors  of  the  acoustic  nerve  in  this 
location,  in  which  an  early  symptom 
is  impairment  of  hearing,  followed  as 
the  tumor  grows  with  s^nnptoms  of 
pressure  on  other  neighboring  cranial 
nerves,  as  the  sixth,  seventh  and 
fifth:  also  nystagmus  and  cerebellar 
sjmiptoms. 

Tumors  of  the  cerebellum  give  a 
wide  variety  of  sjonptoms,  the  most 
characteristic  being  loss  of  equilibra- 
tion, cerebellar  ataxia  (in  tumor  of 
the  vermis),  and  forced  movements 
(in  tumor  of  the  peduncles,  especially 
the  middle  peduncle).  If  the  tumor 
presses  upon  the  mid-brain,  pons,  or 
medulla  oblongata,  there  may  be 
characteristic  paralysis  of  the  several 
cranial  nerves  which  have  their  nu- 
clei in  those  structures,  just  as  in 
tumors  of  those  parts,  and  even  hemi- 
plegia. The  knee-jerks  may  be  lost, 
or  may  even  go  and  come,  but  this  s^TQptom  is  not  always  seen.  Tumors  of 
the  basal  ganglia  cause  hemiplegia,  hemiana?sthesia,  and  hemianopsia,  and  on 


Fig.  376fi. — Paralysis  of  the  seventh  ner^-e,  right 
side,  and  of  both  sixth  nerves.  Case  of  pontile 
tumor;  patient  attempting  to  close  her  eyes. — Lloyd. 
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the  left  side  apliasia  or  |iac;i|iliasia.  'rmiiDr.s*  u\'  I  he  iiii-iiihi-aiifs  at  the  base 
of  the  bruin,  according  to  their  location,  cause  paralvsis  of  tlie  various 
cranial  nerves,  esi)ecially  tiic  third,  fourth,  lilth,  and  sixth.  iJovd  re|)()rted 
a  ease  of  total  uuihiteral  ophthalinoph-iria,  with  aiui'sthesia  of  the  tii-st  division 
of  tile  iiftii  nerve,  caused  by  a  syphih)nui  just  behind  the  orbit.  Tumors  of 
the  medulla  oblon{j:ata  are  rare;  they  cause  paralysis  of  the  tuelfib  nerve 
and  of  the  motor  tracts,  and  difficulty  in  swallowinj^  and  in  respiration. 
In  some  cases  brain  tumoi"  is  latent,  especially  it'  it  occupy  a  so-called  silent 
reirion  of  the  brain. 

The  Baniny  tests  of  the  labyrinth  and  vcstiljular  nerve  may  give  indica- 
tions of  the  location  of  a  subtentorial  tumor.  They  require  to  be  made  by 
a  competent  otologist. 

Tumors  of  the  liypoi)hysis,  or  i)ituitary  body,  give  rise  to  two  classes 
of  symptoms ;  first,  a  dyscrasia,  due  to 
chamies  in  the  internal  secretion  of 
this  body ;  second,  to  what  are  called 
"neighborhood,"  or  pressure  symp- 
toms, due  to  the  involvement  of 
nearby  cranial  nerves.  The  dyscrasia 
may  be  the  condition  known  as 
acromegaly  (described  elsewhere,  p. 
592)  or  it  may  be  the  dystrophia  adi- 
poso  genitalis,  in  which  the  patient  is 
undeveloped  sexually,  and  is  obese, 
with  high  tolerance  for  sugar,  a  ju- 
venile appearance,  and  with  possibly 
a  polyuria.  Gigantism  is  also  seen. 
As  the  hypophysis  is  composed  of 
several  parts,  with  differences,  as  is 
believed,  between  their  several  secre- 
tions, these  various  dyscrasise  are 
ascnbed  to  alterations  in  these  sev- 
eral secretions;  but  this  subject  is  still  in  the  hypothetical  stage.  The 
''neighborhood"  symptoms  are  such  as  are  caused  by  pressure  on  the  optic 
chiasm  (bitemporal  hemianopsia,  advancing  to  total  blindness)  ;  oculo- 
motor palsies,  anosmia,  etc.  The  X-ray  may  show  changes  in  the  sella 
turcica,  especially  the  clinoid  processes.  There  is  a  form  of  epilepsy  some- 
times seen  in  pituitary  cases,  the  so-called  uncinate  type  of  fits,  ushered  in 
with  a  gustatorj^  or  olfactory  aura,  due  to  involvement  of  the  neighboring 
uncinate  gyrus. 

The  X-ray  may  also  be  useful  in  other  brain  tumors:  as  in  a  case  of 
tumor  of  the  pineal  body,  published  by  Lloyd.  In  that  case  there  were  calca- 
reous deposits,  giving  a  good  shadow;  but  in  most  cases  the  X-ray  plates 
require  veiy  cautious  interpretation. 

Diagnosis. — The  above  brief  sketch  sets  forth  the  ]ii-inciples  of  local 
diagnosis;  but  brain  tumors  cause  a  wide  variety  of  symptoms,  both  general 
and  local,  and  these  must  be  interpreted  with  care.  A  successful  local  diag- 
nosis is  frequently  possible,  and  is  often  made. 

Tumor  may  simulate  abscess,  but  the  history-  and  course  are  usually 


Fig.  377. — Tumor  of  the  cerebellui:..  .-;,    -.i 
movement  to  one  side. — Lloyd. 
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different ;  there  is  no  history  of  a  precedent  focus  of  suppuration,  there 
is  no  evidence  of  sepsis,  the  evolution  is  more  gradual,  and  as  a  rule  the 
duration  is  longer.  Hemorrhage  is  not  likely  to  be  mistaken  for  tumor; 
the  onset  is  entirely  different.  It  is  sudden,  the  symptoms  are  established 
quickly,  and  the  case  is  not  progressive.  Yet  a  tumor  in  the  motor  region, 
causing  hemiplegia,  has  been  mistaken  for  a  long-standing  paralytic  ' '  stroke ' ' 
due  to  hemorrhage.  The  history,  the  presence  of  optic  neuritis  and  of 
headache  in  the  case  of  tumor,  should  prevent  error.  Syphilis  of  the  brain 
may  closely  simulate  brain  tumor,  especially  if  the  headache  and  optic 
neuritis  are  associated  with  focal  symptoms,  but  the  symptoms  of  syphilis 
often  pursue  an  irregular  course,  quite  unlike  the  steady  progress  of  a 
tumor.  Nevertheless,  syphilis  may  cause  a  gummatous  tumor.  The  labora- 
tory tests  for  syphilis  may  help  to  clear  up  a  doubtful  diagnosis.  In  truth, 
tumor  of  the  brain  does  not  closely  simulate  any  other  lesion,  unless  it  be 
brain  abscess  or  syphilis ;  the  onset,  the  course,  the  duration,  and  the  group- 
ing of  symptoms  are  all  sufficient  as  a  rule  to  prevent  error.  It  is  well, 
however,  in  this  connection  not  to  overlook  those  curious  cases  in  which 
hysterical  symptoms  have  masked  the  symptoms  of  brain  tumor  and  led 
to  error. 

XI.  PARASITES  IN  THE  BRAIN. 

The  commonest  is  the  Cysticercus  cellulosae,  the  larval  form  of  the 
Tgenia  solium,  or  pork  tape-worm.  Occasionally  the  echinoeoccus,  or  hy- 
datid, is  observed. 

Pathoiogy. —  The  parasites  exist  as  cysts,  of  the  size  of  a  millet-seed 
to  that  of  a  grape  or  even  a  walnut.  They  may  be  found  in  the  substance 
of  the  brain,  or  beneath  the  membranes,  or  floating  free  in  the  ventricles. 
The  last  is  the  most  common.  There  is  usually  an  ependymitis  and  great 
increase  of  the  ventricular  fluid.  The  parasites  are  found  in  both  the 
lateral  and  the  fourth  ventricle. 

Symptoms. — 'The  nature  of  the  disorder  may  be  obscure.  In  a  case 
observed  by  Lloyd  ^  in  the  Philadelphia  Hospital  the  earliest  symptoms 
were  apoplectiform  attacks,  followed  by  severe  headache,  hemiparesis,  ataxia, 
disturbance  of  equilibration,  exaggerated  knee-jerks,  incontinence  of  urine 
and  fffices,  drowsiness,  loss  of  power  of  attention,  speech  defects,  trismus, 
and  failing  vision.  There  were  no  convulsions  nor  optic  neuritis.  Death 
occurred  in  coma.  At  the  autopsy  eighteen  cysts,  some  as  large  as  a  chest- 
nut, clear  and  satin-like,  were  found  floating  in  the  right  ventricle,  which 
was  enormously  distended.  One  small  cyst  was  found  adherent  in  the 
fourth  ventricle.  There  was  ependymitis,  and  the  aqueduct  of  Sylvius 
was  occluded. 

The  patient  in  Lloyd's  case  insisted  that  when  he  moved  his  head  he 
could  feel  something  rolling  within  it. 

The  symptoms  are  not  the  same  in  all  cases ;  much  depends  upon  the 
number,  size,  and  location  of  the  cysts.  Convulsions  are  not  uncommon, 
and  affections  of  consciousness  are  frequent.  Headache  is  a  constant  symp- 
tom, and  choked  disk  is  sometimes  observed.  A  cysticercus  has  been  seen 
in  the  eye.-     On  the  whole,  the  symptoms  are  irregular. 

1  Philadelphia  Med.  Journal,  March  19,  1898. 

2  Oliver,  Ophthalmoscopy,  in  Keating's  Cyclopsedia  of  the  Diseases  of  Children,  vol.iv,  p.  238. 
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Diagnosis. — The  dia^'iiosis  is  most  diriicull,  and  the  chances  are  that 
the  true  iiatuic  oi"  the  ease  will  not  he  discovered  until  the  autopsy.  This 
is  especially  so  in  America,  where  the  infection  is  rare. 

Because  of  tiie  irre<,ndarity  of  the  syiiiptonis.  with  hfadache,  drowsi- 
ness, convulsions,  and  various  forms  of  paralysis,  the  cttse  may  easily  be 
mistaken  for  one  of  syphilis  of  the  brain ;  also  for  brain  tumor.  There 
are  no  pathofrnomonic  signs,  and  in  any  case  the  diagnosis  must  be  prob- 
lematical. The  subjective  sense  of  an  object  rolling  in  the  h<!ad  is  the  most 
distinctive  sign  tliat  we  have  seen  noted.  It  is  ([uit(»  impossible,  as  a  rule, 
to  trace  the  origin  of  the  infection  in  the  character  of  the  patient's  diet. 
There  may  be  no  tape-worm  in  the  bowel,  for  autoinfection  is  not  common, 
the  eggs  being  usually  introduced  from  without.  If  cysts  are  found  under 
the  retina  or  skin  or  in  the  muscles,  the  presence  of  similar  growths  in  the 
brain  is  rendered  highly  probable. 

XII.  SYPHILIS  OF  THE  BRAIN. 

Syphilis  is  due  to  a  living  organism,  the  Spirochceta  pallida,  and  some 
of  its  worst  ravages  occur  in  the  nervous  system.  In  the  brain  and  spinal 
cord  this  organism  begins  its  work,  as  a  rule,  in  the  perivascular  lymph- 
spaces  and  upon  the  arteries.  The  inner  and  sometimes  the  outer  coat  of 
the  vessel  becomes  infiltrated  and  thickened,  as  Heubner  has  pointed  out. 
The  intiammation  then  spreads  to  the  meninges,  and  there  results  an  exuda- 
tive meningitis,  which  still  further  involves  the  blood-vessels  and  even 
invades  the  brain  tissue  and  the  cranial  nerves. 

Pathology. — 'There  may  be  syphilis  of  the  convexity,  or  of  the  base, 
or  of  both.  At  the  base  we  often  see  the  most  typical  picture  of  thickened 
membranes  and  gummatous  infiltration.  There  is  usually  an  associated 
cerebritis,  especially  near  the  surface,  and  deeper  in  there  may  be  soften- 
ing or  hemorrhage  from  obstruction  of  the  arteries  or  from  rupture  of  their 
diseased  walls.  A  common  seat  for  this  form  of  meningitis  is  between  the 
cerebral  peduncles  and  at  the  anterior  perforated  space,  where  the  arteries 
run  up  to  supply  the  interior  of  the  brain,  especially  the  lenticular  nucleus 
and  internal  capsule.  The  basilar  and  vertebral  arteries  may  also  be 
involved.  On  the  convexity  there  is  seen  sometimes  a  leptomeningitis  or  a 
pachymeningitis,  or  both;  Occasionally  the  gummatous  new  growth  forms 
a  veritable  tumor.  It  is  thus  easily  understood  how  the  syphilitic  process 
causes  damage  to  the  brain  by  pressure,  by  inflammation,  by  sclerosis,  by 
softening  and  hemorrhage,  and  by  involving  the  cranial  nerves.  It  also 
acts  by  elaborating  secondary  products — toxins. 

Symptoms. — These  may  be  exceedingly  irregular,  sometimes  advancing 
quickly  and  then  receding,  or  remaining  for  a  long  time  stationary.  From 
the  character  of  the  lesions  it  is  evident  that  the  symptoms  may  be  multiform 
and  show  the  invasion  of  many  different  parts  of  the  brain. 

Of  general  symptoms  headache  is  common ;  it  may  be  especially  severe 
at  night,  causing  insomnia.  There  may  be  vertigo  and  vomiting.  Psychical 
changes  are  observed.  There  are  drowsiness,  stupor,  confusion,  dementia, 
even  delirium  and  maniacal  excitement.  Convulsions,  either  general  or 
focal,  may  occur  in  brain  syphilis.     The  focal  convulsions  are  usually 
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indicative  of  a  lesion  in  some  part  of  the  motor  area.  When  the  motor  area 
is  invaded,  as  by  a  small  patch  of  infiltration  or  sclerosis,  there  is  focal 
paralysis  as  well  as  focal  epilepsy.  The  cranial  nerves  at  the  base  of  the 
brain  are  often  involved.  Optic  neuritis  is  seen,  sometimes  as  an  early 
symptom.  Primary  optic  atrophy  is  not  so  common.  The  third  nerve,  one 
or  all  of  its  roots,  is  peculiarly  exposed  in  the  interpeduncular  space  to  the 
action  of  the  germ ;  next  to  it  in  frequency  the  sixth  nerve,  one  or  both. 
Ricord  had  a  saying  that  syphilis  puts  its  sign  manual  on  the  third  nerve. 
Because  of  the  involvement  of  the  arteries,  softening  or  hemorrhage  results, 
especially  in  the  lenticular  nucleus  and  internal  capsule,  causing  hemiplegia, 
hemiangesthesia,  and  aphasia. 

The  mid-brain  may  be  involved,  as  shown  by  ophthalmoplegia  and  even 
by  an  alternate  hemiplegia,  in  which  the  third  nerve  is  involved  on  the 
side  of  the  lesion,  with  hemiplegia  of  the  opposite  side.  Pontile  and  bulbar 
symptoms  result  when  the  basilar  artery  is  affected.  There  may  be  sixth 
or  seventh  nerve  palsy  on  one  side,  with  hemiplegia  on  the  opposite  side. 
Combined  facial  and  trigeminal  paralysis  due  to  pontile  syphilis  has  been 
noted.  An  apoplectic  bulbar  palsy,  due  to  arterial  disease,  sometimes 
specific,  has  been  described. 

Pupillary  changes  are  not  uncommon  in  syphilis  of  the  brain,  especially 
loss  of  the  reflex  to  light.  Sometimes  there  is  an  internal  ophthalmoplegia, 
i.e.,  loss  of  the  reflex  to  light  and  of  the  movement  of  the  pupil  on  accom- 
modation.    Also  irregular  and  unequal  pupils. 

Syphilitic  tumors  occur  in  various  regions  of  the  brain,  and  act  like 
other  tumors. 

The  symptoms  of  brain  syphilis  are  often  controlled  by  specific  treat- 
ment, especially  in  the  early  stages,  before  destruction  of  tissue  has  occurred. 

In  some  cases  there  are  associated  spinal  symptoms — cerebrospinal 
syphilis;  but  the  statement  made  by  some  writers,  that  it  is  an  almost 
universal  rule  for  both  the  brain  and  spinal  cord  to  be  involved  in  every 
given  case,  is  too  sweeping.  Cases  in  which  the  disease  is  confined  to  the 
brain,  or  to  the  cord,  as  the  case  may  be,  are  not  so  very  unconunon.  Never- 
theless, careful  search  should  be  made  for  all  symptoms. 

Diagnosis. — The  mode  of  onset  and  progress  may  suggest  syphilis.  The 
symptoms  are  often  insidious,  advancing  irregularly,  receding,  then  again 
advancing.  This  is  seen  in  syphilitic  hemiplegia.  There  may  be  slight 
apoplectiform  attacks,  then  slight  hemiparesis,  then  improvement,  then 
a  more  grave  attack,  and  so  on.  This  can  readily  be  understood  from  the 
nature  of  the  syphilitic  meningitis  and  endarteritis,  interfering  with  circu- 
lation. The  third  nerve  palsy  is  also  sometimes  irregular;  only  one  or 
two  branches  may  be  invoh^ed  at  first,  then  later  the  whole  nerve,  due  to 
the  gradual  involvement  of  the  several  roots  of  this  nerve  in  the  inter- 
peduncular space.  The  history  of  the  case  is  often  clear,  but  sometimes  it 
is  not  reliable.  The  multiformity  of  symptoms  is  often  characteristic,  and 
the  presence  of  spinal  lesions  is  generally  conclusive.  It  may  be  difficult 
to  distinguish  syphilis  in  some  cases  from  brain  tumor,  and  often  im- 
possible to  say  whether  a  tumor  is  syphilitic  or  not.  Brain  tumors,  as  a 
rule,  are  more  focal  and  constant  in  their  symptomatology,  and  more  regu- 
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larly  proHTOssivc.  The  WiisscriuaiiM  t^'sl  should  always  he  niade,  as  well 
as  the  laborutory  tests  for  ^dohuliii,  and  u  cell  count  i"or  lyinphocytosis, 
which  is  very  common  in  nerve  syphilis.  This  subject  is  discussed  else- 
where in  this  work  (p.  (145,  Vol.  T).  Tubcrculons  niciiin^ritis  has  a  mon-  rapid 
course  than  syphilitic  iiu'nin|.,Mtis ;  it  is  not  aiiicnabic  to  di-iiu's,  and  is  wni- 
fonnly  fatal.  There  is  also  fever  and  slowinj?  of  the  pulse,  and  the  disea.se 
is  commonly  seen  in  ch'ldren,  whereas  the  syphilitic  form  is  more  common 
in  adults.  A  febrile  reaction  is  sometimes,  thouj,di  rarely,  seen  in  brain 
syphilis.  Tlie  liciiiiple^Ma  of  syi)hilis  cannot  always  be  easily  distinvniishcd 
from  hemiplcjria  due  to  other  causes.  If  there  is  a  clear  history  of  syphilis, 
no  endocardial  lesion  to  cause  embolism,  and  the  accident  occurs  in  a  young 
adult;  and  if,  especially,  there  be  headache,  involvement  of  one  or  other 
cranial  nei-ve.  particularly  the  third,  and  the  symptoms  are  of  rather  iiTej:,Mi- 
lar  onset  and  course,  the  evidence  is  in  favor  of  syphilis.  Th<'  laboratory 
tests  of  the  blood  and  cerebrospinal  fluid  are  important,  but  they  should  not 
be  allowed  to  determine  the  diagnosis  as  against  the  clear  indications  of  the 
clinic.  Fournier  claims  that  90  per  cent,  of  hemiplegias  occurring  in  adults 
under  30  years  of  age  are  syphilitic. 

XIII.  GENERAL  PARESIS. 

General  paresis  is  a  syphilitic  disease  of  the  brain  cortex,  medullary 
tracts,  and  nerves.  The  disease  occurs  more  frequently  in  men  than  in 
women ;  and  in  the  white  than  in  the  colored  races.  It  is  said  to  be  more 
common  in  civilized  countries  and  among  the  better  classes,  and  Kratft- 
Ebing's  statement  that  it  is  always  due  to  "civilization  and  syphilization" 
is  probably  based  upon  this  opinion.  Since  Noguchi  announced  in  1913 
that  he  had  found  the  spirocha^te  in  48  brains  among  200  cases  of  general 
paresis,  its  syphilitic  origin  has  been  accepted  as  demonstrated  beyond  doubt. 
Noguchi 's  results  have  since  been  confirmed  by  others,  and  the  laboratory 
tests  are  still  further  confirmatory. 

Pathology. —  There  is  a  destructive  process  in  the  tissues  of  the  brain. 
This  process  shows  itself  in  the  small  vessels  of  the  membranes,  leading  to 
congestion,  obstruction  of  the  circulation  and  the  lymph  stream,  morbid 
increase  of  the  neuroglia,  hardening  and  atrophy  of  the  cortex,  thickening 
of  the  membranes,  minute  hemorrhages,  extravasation  of  the  cerebrospinal 
fluid,  distention  of  the  ventricles,  ependymitis,  and  impaired  nutrition  and 
destruction  of  the  neurons  in  the  brain  cortex.^ 

According  to  Orton  the  vessels  are  the  path  by  which  the  spirocha?tes 
reach  the  brain :  others  believe  it  is  by  the  lymph-spaces.  There  is  a  wide- 
spread peri-arterial  infiltration  of  lymphocytes  and  plasvia  cells — the  charac- 
teri.stic  of  the  syphilitic  process. 

Symptoms. — General  paresis  is  usually  divided  into  four  stages. 

In  the  first  stage  the  prodromes  appear,  such  as  change  of  character, 
spells  of  irritability  or  even  of  depression,  inattention  to  business,  erratic 
conduct,  and  moral  lapses.  Insomnia,  or  its  opposite,  sonniolence.  may 
occur.     Alcoholic  and  sexual  excesses  are  common. 

In  the  second  stage  the  period  of  grandiose  delusions  sets  in.     The 

iBevan  Lewis,  Mental  Diseases.  2d  edit.,  p.  o4R;  Berkley,  Mental  Di.seases,  p.  197.  These  two  works 
give  the  best  apcoiints  of  the  morbid  anatomy  of  general  paresis. 
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patient  has  most  extravagant  ideas  of  his  wealth,  of  his  personal  impor- 
tance, even  of  his  sexual  prowess.  He  becomes  talkative,  boastful,  and 
slightly  demented.  Along  with  these  mental  changes  appear  physical 
changes.  There  is  tremor  of  the  muscles  of  the  face,  tongue,  hands,  and 
limbs;  speech  becomes  drawling,  stammering,  or  staccato;  the  handwriting 
is  unsteady,  and  words  are  dropped  or  run  together  just  as  in  speech. 
The  gait  is  weakened  and  incoordinate,  with  increased  knee-jerks  as  a 
rule.  There  may  be  myosis,  or  irregularity  and  inequality  of  the  pupils, 
and  sometimes  the  Argyll-Robertson  symptom,  in  which  the  light  reflex 
is  lost  while  the  movement  on  accommodation  remains.  There  may  also 
be  optic  atrophy. 

In  the  third  stage  the  disease  assumes  a  more  chronic  aspect,  and 
dementia  is  more  advanced.  In  this  stage  especially  we  see  crises  of  epilepsy, 
apoplexy,  hemiplegia,  or  maniacal  excitement.  The  paralytic  symptoms 
increase. 

In  the  fourth  stage  the  patient  is  in  terminal  dementia,  paralyzed, 
bedridden,  almost  or  quite  speechless,  with  incontinence  of  urine  and  faeces — 
a  total  wreck,  until  death  ends  the  scene  in  exhaustion  or  in  an  epileptic 
or  apoplectic  crisis. 

In  rare  eases  arthropathies  form,  especially  when  the  disease  is  asso- 
ciated with  posterior  sclerosis  of  the  spinal  cord.  This  association  with  pos- 
terior sclerosis  constitutes  the  disease  known  as  taboparesis,  in  which  many, 
or  most,  of  the  symptoms  of  locomotor  ataxia  are  present  with  those  of 
paresis. 

In  some  cases  remissions  occur,  of  quite  long  duration,  but  the  hopes 
raised  by  them  are  fallacious',  for' the  disease  is  fatal. 

Diagnosis. — This  may  present  some  difficulty  in  the  early  stages,  as 
between  this  disease  and  disseminated  syphilis  of  the  brain.  But  in  the 
latter  there  is  not  seen  the  characteristic  psychosis  with  grandiose  delusions, 
and  the  disease  does  not  present  the  regular  evolution  that  is  seen  in  general 
paresis.  Still,  the  diagnosis  is  not  always  easy.  The  therapeutic  test  may 
help  to  solve  the  problem,  but  it  must  be  borne  in  mind  that  general  paretics 
do  not  bear  well  the  heroic  antisyphilitic  drugging.  Striking  examples  of 
cerebral  lues,  resembling  the  early  stages  of  general  paresis,  sometimes 
make  good  recoveries  under  a  judicious  treatment.  These  are  probably 
the  kind  of  cases  that  are  reported  as  cures  of  general  paresis.  The  Argyll- 
Robertson  pupil  would  point  to  the  latter  disease. 

There  is  a  pseudoparesis  induced  by  alcohol  and  promoted  by  morphia, 
cocaine,  etc.,  which  closely  resembles  the  genuine  disease,  especially  in 
the  tremor  and  speech  defects,  but  recovery  occurs  promptly  on  the  with- 
drawal of  the  poison.  The  history  in  these  cases  is  suggestive,  and  they 
do  not  present  quite  such  a  typical  expansive  psychosis  as  in  general  paresis ; 
the  mental  condition  is  usually  one  of  enfeeblement  with  hallucinatory 
delirium ;  which,  however,  may  be  rather  grandiose. 

The  distinction  between  neurasthenia  and  the  early  stages  of  paresis 
is  not  difficult.    The  Wassermann  and  other  laboratory  tests  should  be  made. 

Multiple  sclerosis  differs  from  general  paresis  in  the  history  of  the 
ease,  in  the  nystagmus  and  intention  tremor,  and  in  the  absence  of  the 
expansive  psychosis. 
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Xn  .  SKMLE  DEGENERATION. 

The  fuiulamental  changre  in  the  central  nervous  system  in  old  age  is 
probably  atliei-oma  of  the  blood-vessels.  It  is  a  trite  sayinj?  that  a  man's 
life  is  only  a.s  lonu'  a.s  the  life  of  liis  arteries.  Some  of  the  ell'ects  of  this 
arterial  cU'^'eneratii>n  have  already  been  discus-sed  in  tlie  chapters  on  cerebral 
liemorrhajre  and  softening.  There  are  other  conditions,  however,  so  identi- 
fied with  senility  that  they  merit  especial,  though  brief,  attention.  Whether 
or  not  they  all  depend  on  changes  in 
tlie  blood-vessels  may  still  l)e  an  open 
question. 

Cerebral  Symptoms. — The  most 
conspicuous  of  these  ai'e  undoubtedly 
the  mental  changes  which  occur  in 
old  age.  There  is  loss  of  memory  and 
failure  of  the  mental  powers  so  famil- 
iar to  all.  The  various  psychoses  of 
the  aged,  such  as  senile  melancholia, 
delusional  insanity,  maniacal  epi- 
sodes, and  dementia,  belong  rather  to 
psychiatry  than  to  clinical  medicine. 

The  early  symptoms  of  atheroma 
of  the  cerebral  arteries  are  not  easily 
recognized.  Among  them  are  tinni- 
tus, vertigo,  throbbing  or  fulness  in 
the  head,  transient  attacks  of  mental 
confusion,  slight  paresis,  aphasia,  and 
headache.  The  thi'obbing  or  beating 
in  the  head  is  sometimes  almost 
enough  to  suggest  aneurism,  espe- 
cially when  accompanied  by  head- 
ache. It  may  even  depend  in  some 
eases  on  slight  aneurismal  dilatations. 
"We  must  not  overlook  in  these  cases 
associated  disorders  in  the  heart  and 
kidneys 

Senile  Epilepsy. — The  onset  of 
epilepsy  in  old  age  is  occasionally 
obsei-ved.  It  is  doubtless  helped  on 
in  some  cases  by  alcoholism.  The  prime  cause  is  probably  degenerative 
change  in  the  brain  cortex.  The  epileptic  seizure  in  senile  patients  is  prac- 
tically like  that  seen  in  ordinary  epilepsy.    It  is  necessary  to  exclude  urtemia. 

Senile  Tremor. — In  some  old  persons  a  very  pronounced  tremor  is 
seen.  It  usually  begins  as  a  fine  movement  in  the  hands,  most  marked  on 
exertion.  Later  it  may  spread,  especially  to  the  neck,  causing  a  shaking 
of  the  head.  In  advanced  stages  it  is  even  present  during  rest,  but  it  dis- 
appears during  sleep.  It  is  not  accompanied  with  the  muscular  rigidity 
and  the  characteristic  attitude,  expression,  and  gait  of  paralysis  agitans. 
although  intermediate  cases  are  seen,  and  the  two  conditions  have  some 
points  of  contact. 


Fig.  378. — Arthropathy  in  general  paresis. — Lloyd, 
Philadelphia  Hospital  Reports,  vol.  ii. 
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Senile  Paraplegia. — A  spastic  paresis  of  the  legs,  more  rarely  of  the 
arms  also,  occurs  in  the  aged.  There  may,  or  may  not,  be  antesthesia  and 
weakness  of  the  sphincters.  The  cases  usually  resemble  primary  lateral 
sclerosis,  without  loss  of  sensation  or  involvement  of  the  bladder  and  bowel. 
This  condition  may  depend  on  primary  changes  in  the  cord,  especially  in 
the  lateral  tracts,  or  it  is  possibly  due  to  small  foci  of  softening  in  the 
motor  regions  of  the  brain.  These  patients  often  have  well-marked 
mental  deterioration. 

Alcoholism  and  Drug  Habits  in  the  Aged. — Evil  habits  creep  on 
insidiously  in  some  old  people  who  may  always  have  led  strictly  temperate 
lives.  Bevan  Lewis  calls,  attention  to  the  frightful  impetus  which  the 
excessive  use  of  alcohol  lends  to  the  retrograde  changes  which  naturally  occur 
in  the  brain  in  old  age.    The  opium  habit  may  be  formed  by  the  aged. 

XY.  ACUTE  DELIRIUM. 

This  disease  was  first  described  by  Luther  Bell,  an  American  alienist, 
and  is  sometimes  called  from  him  Bell's  mania.^  It  is  also  called  typhomania 
and  delirium  grave. 

Pathology. —  The  disease  is  probably  an  acute  infection,  and  may  be 
caused  by  a  variety  of  germs.  Bacteriological  studies  have  not  led  to  uniform 
results.  Berklej'  says  that  in  a  malady  which  may  be  caused  by  so  many 
agents,  a  sole  cause  is  not  to  be  expected. 

Symptoms. — The  onset  is  usually  abrupt  and  the  course  very  rapid. 
Delirium  sets  in  acutely  and  advances  quickly  to  stupor  and  coma.  The 
tongue  becomes  dry  and  brown,  and  sordes  form.  The  pulse  is  rapid  and 
compressible.  There  is  muscular  unsteadiness,  tremor,  and  incoordination. 
The  temperature  rises  but  pursues  no  regular  course.  There  is  aversion  to 
food,  and  the  vital  powers  soon  fail.  Death  may  occur  in  a  few  days.  Cases 
of  longer  duration  are  seen  to  follow  the  puerperium,  and  are  probably  due 
to  sepsis ;  but  in  the  typical  cases  no  cause  can  be  made  out. 

Diagnosis. — The  diagnosis  rests  upon  the  abrupt  onset,  the  rapid  course, 
and  the  tendency  to  speedy  death  without  obvious  cause.  Bacteriological 
studies  should  be  made.  Perhaps  with  our  increasing  knowledge  of  micro - 
bian  pathology  the  nature  of  these  cases  will  be  made  clear.  The  possibility 
of  poisoning  by  alcohol,  syphilis,  lead,  or  malaria  must  not  be  ignored. 
Fulminating  attacks  of  typhoid  fever,  measles,  and  scarlatina  may  simulate 
delirium  grave,  but  can  usually  be  recognized  by  the  associated  symptoms. 
Ursemia  must  also  be  excluded. 

XVI.  MULTIPLE  SCLEROSIS. 

This  disease,  also  called  insular,  or  disseminated,  sclerosis,  is  marked 
by  foci  of  degeneration  scattered  through  the  brain  and  spinal  cord. 

Pathology. —  The  foci  vary  in  size  from  that  of  a  small  bird-shot  to 
that  of  a  pea  or  a  chestnut,  and  there  may  be  even  larger  areas  involved. 
They  are  different  in  color  from,  and  harder  in  consistence  than,  the  brain 

iBell  described  the  disease  at  a  meeting  of  the  Association  of  Superintendents  of  American 
Asylums,  in  1849. 
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tissue.  llistoloLrit-ally  lliry  coiisist  ol"  luii-dciifil  nuiiici'tivc  tissue  and  iiilil- 
trated  blood-vessels,  with  de^'eiicrated  iierve-fihres,  altlioii<;|,  niany  lildcs 
are  seen  intact,  pcnotratin«;  the  diseased  tissue — a  fact  which  is  supposed  to 
explain  one  oi"  the  chief  symptoms,  the  intention  tremor.  The  cause  of 
multiple  sclerosis  is  not  known;  it  is  not  believed  to  he  syphilis,  althoutrh 
dilYuse  .syi)hilitic  lesions  sometimes  cause  a  state  which  elinically  is  not  very 
unlike  multiple  sclerosis.  The  fact  that  the  disease  sometimes  follows  the 
infectious  diseases,  siu'h  as  smallpox,  typhoid  fever,  etc.,  does  not  explain  its 
causation.     The  same  may  be  said  of  its  a[)pearance  in  metal  workers. 

Symptoms. — The  aiVection  is  one  of  early  adult  life;  it  rarely  appears 
after  the  thirtieth  year,  and  it  is  not  uncommon  in  young  women. 

There  are  three  symptoms  which  especially  distinfjuish  insular  sclerosis 
— intention  tremor,  scanning  speech,  and  nystagmus. 

The  intention  tremor  is  an  early  symptom.  As  its  name  implies,  it 
appears  on  voluntary  motion;  the  arm,  for  instance,  showing  wide  .jerky 
tremors  wdien  the  patient  attempts  to  use  it,  as  for  carrying  a  glass  of  water 
to  the  lips.  The  motion  is  then  so  violent  that  often  a  large  part  of  the  water 
is  spilled.  The  tremor  is  coarse,  with  wide  amplitude  and  few  vibrations 
to  the  second.  While  the  patient  is  at  rest,  it  is  absent.  The  tremor  extends 
to  the  face,  tongue,  and  limbs,  causing  other  symptoms,  especially  scanning 
speech  and  an  unsteady  gait.    Sometimes  the  head  shakes. 

The  speech  is  usually  scanning  rather  than  staccato,  although  in  all 
cases  the  words  are  uttered  slowdy,  and  sometimes  with  pauses  between  them. 
In  a  few  rare  cases  bulbar  symptoms  have  been  seen,  such  as  paralysis  and 
wasting  of  the  tongue.     Pseudobulbar  palsy  has  also  been  noted. 

•  The  nystagmus  is  usually  a  prominent  s^miptom,  and  is  most  marked 
when  the  patient  turns  the  eyeballs  to  one  side — lateral  nystagmus.  Some- 
times a  rotary  nystagmus  is  seen,  in  which  the  eyeballs  are  rolled  on  their 
axes.  Even  Avhen  the  eyes  are  fixed  straight  ahead  slight  oscillations  are 
sometimes  seen. 

The  gait  is  usually  spastic,  and  the  deep  reflexes  are  exaggerated  in 
consequence  of  involvement  of  the  lateral  tracts  in  the  insular  foci  at  various 
levels.  Abolition  of  the  cremasteric  reflex  is  claimed  by  Collins.  The 
bladder  and  bowel  are  not  paralyzed;  if  there  are  exceptions  to  this  rule, 
they  must  be  very  rare. 

In  advanced  stages  the  mental  faculties  may  suffer,  and  crises  of  an 
apoplectiform  kind  may  be  seen.  Psychoses,  such  as  melancholia  and 
dementia,  may  even  occur;  and  a  grandiose  delusional  state,  not  unlike 
that  seen  in  paresis,  is  sometimes,  though  rarely,  observed.  Optic  atrophy 
is  present  in  some  cases.  Gowers  claims  that  even  when  the  optic  nerve 
is  involved  in  a  patch  of  sclerosis  many  fibres  pass  through  unharmed  and 
a  fair  degree  of  \Tlsion  is  retained ;  but  the  visual  fields  are  variously  affected. 
One  optic  nerve  may  be  more  injured  than  the  other.  Uhthoff,  who  analyzed 
100  cases  of  multiple  sclerosis,  found  the  optic  nerves  affected  in  40.  He 
also  found  paralysis  in  one  or  other  of  the  ocular  muscled  in  17  of  his  cases. 
Involvement  of  the  pupils  wasi  rare.  ^luscular  atrophy  sometimes  occurs, 
and  a  slight  ataxia. 
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Sensory  symptoms  are  usually  remarkable  for  their  absence.  Pain  is 
sometimes  felt,  and  various  but  slight  modes  of  anaesthesia  are  sometimes 
present  and  are  most  likely  to  be  found  in  the  distal  parts  of  the  limbs. 

The  course  of  multiple  sclerosis  is  chronic ;  remissions  occur,  and  even 
slight  improvement,  but  the  disease  is  incurable. 

Diagnosis. — The  diagnosis  is  easily  made  from  the  association  of  the 
three  cardinal  symptoms.  Nystagmus  and  scanning  speech  are  seen  in 
Friedreich's  disease,  but  they  are  then  associated  with  ataxia  and  lost 
knee-jerks,  and  the  disease  is  usually  a  familial  one.  In  disseminated 
syphilis  the  course  is  more  rapid,  the  mind  more  involved,  the  evolution 
of  symptoms  is  not  characteristic,  and  scanning  speech  and  nystagmus 
are  not  seen  as  a  rule.  General  paresis  shows  scanning  speech,  tremor, 
and  ocular  changes,  but  the  expansive  psychosis,  the  history,  the  evolu- 
tion, the  more  marked  tremor  of  the  facial  muscles,  all  serve  to  distinguish 
it.  The  cremasteric  reflex  is  likely  to  be  preserved,  but  we  do  not  insist 
here  upon  this  sign  as  distinctive.     The  early  diagnosis  is  uncertain. 

Multiple  sclerosis  may  be  simulated  by  hysteria,  in  which,  however, 
symptoms  that  can  only  be  accounted  for  by  organic  lesions,  such  as 
nystagmus  and  optic  atrophy,  are  never  found.  Cases  of  hysterical  pseudo- 
sclerosis are  usually  of  traumatic  origin.  The  differential  diagnosis  is  most 
important.  Other  hysterical  stigmata  are  not  always  present.  Somewhat 
similar  cases  follow  exposure  to  mercury  or  lead.  Chronic  alcoholic  tremor, 
especially  in  young  adults,  may  present  a  rather  confusing  picture,  but 
in  these  cases  nystagmus  and  the  characteristic  speech  are  not  present,  nor 
is  a  spastic  gait,  with  exaggerated  deep  reflexes,  observed.  The  history,  of 
course,  is  important. 

XVII.  DISEASES  OF  THE  MID-BRAIN. 

The  mid-brain  is  composed  in  part  of  the  cerebral  peduncles,  which 
contain  the  motor  tracts  from  the  cerebrum;  its  dorsal  part  consists  of  the 
corpora  quadrigemina,  and  it  is  penetrated  by  the  aqueduct  of  Sylvius, 
underneath  which  are  located  the  nuclei  of  the  third  and  fourth  nerves. 
The  sensory  tract,  or  fillet,  runs  up  just  behind  each  peduncle.  The  red 
nucleus  is  located  in  the  mid-brain. 

Pathology. — Tumors  are  sometimes  observed  in  this  region,  and  more 
rarely  hemorrhage  and  softening.  Wernicke  has  described  an  acute  de- 
structive process  located  in  the  gray  matter  about  the  aqueduct,  which  he 
has  named  superior  polioencephalitis.  The  meninges  in  the  interpeduncu- 
lar space  are  not  infrequently  the  seat  of  syphilitic  meningitis. 

Symptoms. —  Tumors  of  the  mid-brain  are  usually  unilateral,  and 
cause  hemiplegia  alternans,  in  which  there  is  an  opposite  hemiplegia,  with 
or  without  hemianfesthesia,  associated  with  paralysis  of  the  third  nerve 
on  the  side  of  the  lesion.  Other  symptoms  of  tumor  are  usually  present, 
such  as  optic  neuritis,  headache,  vertigo,  vomiting,  changes  in  consciousness, 
and  more  rarely  convulsions.  A  somewhat  similar  train  of  symptoms  may 
be  caused  by  cerebellar  tumors,  if  these  make  pressure  on  the  mid-brain; 
but  in  cerebellar  tumors  there  is  likely  to  be  in  addition  some  disorder  of 
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equilibration.  A  incninpreal  limioc  in  the  inti-r-pcdiinciihir  spafo  may 
paralyzo  oiu'  or  both  tbird  iumvcs. 

Ill  AVernit'ke's  ariito  suj)i'ri()r  poliopnceplialitis  tberp  is  a  (U'Stnictive 
proet'ss  in  tbo  mid-bi'ain,  and  sonietiincs  in  the  ^ray  matter  of  tin-  third 
ventricle.  The  lloor  of  the  a(|ueduct  of  Sylvius,  hence  the  oculomotor  nuclei, 
and  even  the  peduncles,  are  involved.  The  symptoms  are  paralysis  of  the 
tbird  and  fourth  nerves,  nystaiiinus,  optic  neuritis,  and  rapid  prostration, 
soinetiiiics  with  ataxia,  dysarthria,  and  even  paralysis  of  tlie  face  and 
extremities.    Death  is  common  in  from  eight  to  fourteen  days. 

Ilemorrhatre  and  softenin*?  in  the  mid-brain  are  rare.  The  symptoms 
are  those  of  a  focal  lesion,  such;  as  ophthalmoplegia  of  various  kinds,  accord- 
ing to  tile  nucU'i  involved,  hemiplegia  alternans,  etc. 

Diagnosis. — This  rests  upon  the  grouping  of  symptoms  as  described 
above.  The  most  characteristic  is  the  hemiplegia  alternans,  in  which  the 
third  nerve  is  paralyzed  on  the  side  of  the  lesion  and  the  hemiplegia  is  on 
the  opposite  side.  In  "Wernicke's  disease  the  association  of  symptoms  and 
the  rapidly  acute  course,  often  with  fatal  ending,  are  characteristic.  The 
disease  is  to  be  distinguished  from  bulbar  palsy  by  the  history  and  course 
and  especially  by  the  different  cranial  nerves  involved.  In  the  mid-brain 
lesion  the  eyes  are  paralyzed ;  in,  the  bulbar  lesion,  the  tongue  and  lips. 

Interpeduncular  syphilitic  meningitis  is  distinguished  by  the  head- 
ache, the  third  nerve  palsy,  the  irregular  course,  the  absence  usually  of 
hemiplegia,  and  the  history.  There  may,  however,  be  hemiplegria  if  either 
peduncle  is  softened  by  syphilitic  endarteritis.  Complete  paralysis  of  both 
third  nerves  is  not  common ;  in  fact,  the  third  nerve  palsy  may  change 
from  time  to  time,  and  it  is  usually  unilateral. 

XVIII.  NUCLEAR  OPHTHALMOPLEGIA. 

By  this  term  is  meant  an  affection  in  which  the  muscles  of  the  eye- 
balls and  upper  lids  are  paralyzed  by  reason  of  disease  of  the  nuclei  of 
their  motor  nerves.  The  disease  is  often  chronic  and  selective,  for  it  picks 
out  gradually  the  nuclei  of  the  third  and  fourth  nerves,  which  are  in  the 
mid-brain,  and  those  of  the  sixth  nerves,  which  are  in  the  pons,  some 
distance  away.  Consequently  it  is  neither  a  purely  mid-brain  nor  a  purely 
pontile  disease. 

Hutchinson  was  one  of  the  first  to  describe  a  pure  nuclear  ophthal- 
moplegia. Later  Wernicke  described  an  acute  destructive  process  invading 
the  floor  of  the  aqueduct  of  Sylvius  and  neighboring  parts  in  the  mid-brain, 
which  he  called  superior  polioencephalitis  to  distinguish  it  from  bulbar 
disease,  which  he  called  inferior  polioencephalitis :  but  cases  of  this  affection 
often  pre^sent  other  than  purely  nuclear  ophthalmoplegic  symptoms,  as, 
for  instance,  optic  neuritis,  nystagmus,  facial  paresis,  dysarthria,  ataxia, 
and  even  hemiplegia;  in  other  words,  it  is  not  a  purely  nuclear  disease. 
It  is  best  to  limit  the  description,  therefore,  to  the  nuclear  disease,  a 
sufifieient  number  of  cases  of  which  have  now  been  reported  to  entitle  it 
to  distinction  as  a  substantive  affection. 

Pathology. —  The  disease  process  has  some  resemblance  to  the  chronic 
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or  subacute  forms  of  anterior  poliomyelitis,  inasmuch  as  the  multipolar 
ganglion  cells  are  gradually  destroyed.  From  this  form  there  are  all  grades, 
apparently,  up  to  the  highly  acute  types  in  which  the  process  is  more 
wide-spread  and  the  case  may  end  fatally  in  a  few  days. 

Syphilis  is  doubtless  the  cause  in  most  cases,  as  was  pointed  out  by 
Hutchinson;  and  the  mode  of  onset  may  be  by  invasion  of  the  walls  of 
the  vessels  supplying  the  nuclei  of  the  nerves. 

Symptoms. — -Brissaud  has  proposed  a  useful  classification  of  the  oph- 
thalmoplegias as  follows :  The  affection  is  total  if  all  the  muscles  of  the 
eyes,  both  exterior  and  interior,  are  involved;  pai'tial,  if  only  some  muscles 
are  paralyzed ;  complete,  if  the  paralysis  in  the  affected  muscles  is  absolute ; 
and  incomplete,  if  the  affected  muscles  are  not  absolutely  paralyzed,  but 
only  paretic.     Hutchinson  describes  an  ophthalmoplegia  externa  in  which 

the  interior  muscles,  that  is.  the  iris 
and  ciliary  muscle,  escape-  and  the 
opposite  form  is  the  opthalmoplegia 
interna  in  which,  only  the  iris  and 
ciliary  muscle  are  paralyzed.  This 
is  possible,  because  the  nuclei  for  the 
iris  and  ciliary  body  lie  some  dis- 
tance anterior  to  the  other  nuclei. 
Finally,  ophthalmoplegia  may  be 
either  unilateral  or  bilateral,  but  the 
unilateral  cases  are  never  nuclear,  as 
will  be  explained  later.  All  these  nu- 
clei, except  the  sixth,  lie  underneath 
the  aqueduct  of  Sylvius :  those  for 
the  iris  and  ciliary  body,  however, 
,,    ,         ^^^  ,      ,    .      T-,, .,  ,  ,  , .      lie  somewhat  farther  forward,  even 

Fig.  379. — N  uclear  ophthalmoplegia. — Philadelphia      .  ; 

Hospital— Lloyd.  lu  the  walls  of  the  third  ventricle. 

In  a  case,  studied  by  Lloyd,  the  patient,  a  woman  aged  35,  noticed 
first  external  strabismus  in  the  right  eye,  then  ptosis,  then  external  strabis- 
mus in  the  left  eye,  and  finally,  after  some  months,  loss  of  all  ocular  move- 
ments except  in  the  left  external  rectus.  This  patient  had  headache  and 
abolished  knee-jerks,  but  no  fulgurant  pains  and  no  ataxia.  There  was 
possibly  some  beginning  optic  atrophy.    Xo  history  of  syphilis  was  obtainable. 

In  most  of  the  described  cases  this  gradual  progress  has  been  noted, 
significant  of  a  slowly  progressive  nuclear  disease.  First  one  ocular  muscle 
and  then  another,  in  one  eye  and  then  in  the  other,  becomes  paralyzed 
until  all,  or  nearly  all,  are  involved.  Various  forms  of  strabismus  occur, 
until  the  eyeballs  become  motionless  and  ptosis  is  complete.  It  is  occa- 
sionally seen  in  young  persons,  even  in  children,  and  Mobius  called  it  then 
"infantile  nuclear  atrophy." 

Diagnosis. — Syphilitic  meningitis  between  the  cerebral  peduncles  may 
involve  the  roots  of  the  third  nerves,  and  may  possibly,  but  not  probably, 
extend  to  the  sixth.  Headache  is  present,  and  possibly  optic  neuritis, 
but  the  resemblance  to  nuclear  disease  may  be  striking.  Syphilis  of  the 
third  nerve  is  often  unilateral.     Moreover,  in  interpeduncular  syphilis  the 
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paralysis  is  confined  to  the  third  nerve;  the  fourth  and  sixth  escape.  How- 
ever, the  (iiu'stion  whether  the  syphilitic  disease  in  these  cases  is  j>urely 
and  {)rinuu'ily  nuclear,  or  wlu'ther  it  is  primarily  in  the  nieniiij^fs,  nerve- 
roots,  or  blood-vessels,  is  still  an  open  one. 

Tumor  of  the  mid-brain  does  not  invade  the  nuclei  alone ;  it  usually 
causes  paralysis  of  the  limbs,  sometimes  a  hemiplej,na  alternans,  that  is, 
paralysis  of  the  third  nerve  on  the  side  of  the  lesion  with  opposite  hemi- 
plegia ;  also  optic  neuritis,  headache,  and  pressure  symptom.s.  This  may 
be  true,  also,  of  extensive  syphilitic  disease. 

Wernicke's  acute  superior  polioencephalitis  is  known  by  its  history, 
its  rapid  course,  its  inva.sion  of  other  than  nuclear  territory,  and  its  conse- 
quent wider  range  of  symptoms. 

Nuclear  ophthalmoplegia,  rarely  or  never  total,  occurs  in  locomotor 
ataxia,  but  it  is  not  usually  an  early  symptom,  and  it  is  associated  with 
true  tabetic  symptoms,  such  as 
ataxia,  fulgurant  pains,  optic  atro- 
phy, lost  knee-jerks,  etc.  The  com- 
monest form  is  bilateral  ptosis.  Some 
observer  claim,  however,  that  a 
chronic  progressive  ophthalmoplegia 
is  sometimes  a  precursor  of  tabes 
dorsalis,  combined  sclerosis,  mul- 
tiple sclerosis,  or  even  progressive 
muscular  atrophy.  Hence  a  cautious 
diagnosis  is  called  for,  since  it  may 
take  months  or  even  years  to  de- 
termine the  question.  Tn  late  years 
it  has  been  disputed  whether  these 
tabetic  ophthalmoplegias  are  ever 
really  nuclear  in  origin,  and  not 
rather  meningeal  or  radicular. 

Unilateral  ophthalmoplegia,  total 
and  complete,  is  never  nuclear.  The  one-sided  cases  are  usually  caused  by 
some  local  lesion  at  the  base  of  the  brain.  The  first  division  of  the  fifth  nerve 
is  likely  to  be  involved  in  these  basilar  cases ;  hence  there  is  auitsthesia  of  the 
conjunctiva  and  brow  on  one  side ;  and  if  the  second  and  third  divisions  of 
the  fifth  nerve  are  involved,  the  anajsthesia  extends  over  one-half  of  the  face 
and  tongue.  These  cases  should  not  be  mistaken  for  isolated  paralysis  of 
individual  nerves,  in  "svhich  the  loss  of  power  is  confined  to  the  nerve  affected. 
The  third  or  the  sixth  nerve  on  one  side  is  occasionally  paralyzed  by  trauma. 

Paralysis  of  Associated  Movements  of  the  Eyes. — These  are  the 
lateral,  the  upward,  and  the  downward  movements,  and  the  movement 
of  convergence.  The  evidence  is  in  favor  of  a  centre  in  the  brain  cortex  for 
associated  ocular  movements.  Griinbaum  and  Sherrington  found  a  centre  for 
lateral  movements  of  the  head  and  eyes  in  the  frontal  lobe  somewhat 
apart  from  the  rest  of  the  motor  area,  and  Ferrier  has  shown  from  many 
recorded  instances  that  conjugate  deviation  of  the  head  and  eyes  is  caused 
by  a  lesion  in  the  posterior  end  of  the  middle  frontal  gj^nis.     Perinaud, 
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Fig.  380. — Nuclear  ophthalmoplegia.  UpE>er 
lids  .-iupported  in  order  to  show  the  position  of  the 
eyeballs. — Philadelphia  Hospital — Lloyd. 
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Mott,  and  others  hold  that  this  ocular  centre  is  subdivided  for  the  various 
associated  movements;  thus,  one  part  is  for  the  lateral,  another  for  the 
upward,  and  still  another  for  the  downward  movements.  As  a  fact,  how- 
ever, it  is  the  conjugate  lateral  movement  which  is  usually  affected,  and  this 
is  seen  in  a  variety  of  lesions,  as,  for  instance,  in  large  cerebral  hemorrhage, 
and  in  thrombic  and  embolic  softening.  Any  lesion  which  affects  this  centre 
directly  or  cuts  off  its  underlying  connections  may  cause  conjugate  lateral 
deviation  of  the  head  and  eyes.  The  patient  looks  toward  the  side  of  the 
lesion  when  the  paralysis  is  complete ;  but  if  the  lesion  is  an  irritative  one, 
as  in  focal  or  one-sided  epilepsy,  he  looks  away  from  the  lesion.  The  lateral 
deviation  of  the  eyes  that  is  caused  by  a  cerebral  lesion  is  usually  tem- 
porary, and  it  is  associated  with  lateral  deviation  of  the  head.     It  is  thus 

distinguished  from  the  lateral  devi- 
ation of  the  eyes  which  is  sometimes 
seen  in  lesions  in  the  pons,  located 
in  the  posterior  longitudinal  bun- 
dle, by  which  the  nuclei  of  the  third, 
fourth  and  sixth  nerves  are  joined. 
In  these  pontile  cases  the  paralysis 
is  not  transient,  it  is  not  likely  to  be 
associated  with  deviation  of  the 
head,  it  may  be  accompanied  with 
other  pontile  symptoms,  and  the  de- 
viation is  sometimes,  but  not  always, 
away  from  the  side  of  the  lesion. 

Paralysis  of  the  associated  up- 
ward movement  of  the  eyes  is  some- 
times seen,  and  is  sometimes  ac- 
companied with  paralysis  of  con- 
vergence. The  associated  downward 
movements  may  be  paralyzed,  but 
this  isolated  paralysis  is  rare ;  it  is 
usually  associated  with  paralysis  of 
the  upward  movements.  The  lesion 
in  these  cases  is  located  on  or  near  the  floor  of  the  aqueduct  of  Sylvius,  and 
it  may  be  a  tumor,  a  syphilitic  inflammation,  or  a  spot  of  softening.  It  is  pos- 
sible, however,  that  paralysis  of  associated  upward  or  downward  movements 
may  be  caused  by  a  lesion  cutting  off  the  cortical  centres  from  the  nuclei  in 
the  mid-brain.  Wernicke  has  called  this  condition  pseudo-ophthalmoplegia, 
and  Lloyd  has  recently  reported  a  case  of  pseudobulbar  palsy,  due  to  bilateral 
lesions  in  the  lenticular  nuclei,  in  which  there  was  loss  of  power  in  the  asso- 
ciated upward  movements  of  the  eyes. 

Marie  claims  that  paralysis  of  associated  ocular  movements  may  be 
caused  by  hysteria;  but  in  such  a  case  the  affection  would  more  likely  be 
a  spasm  of  the  opposing  muscles  than  a  true  paralysis.  Thus  a  spasm 
of  both  superior  recti  muscles,  pulling  both  eyes  upward,  would  present 
the  appearance  of  a  paralysis  of  the  inferior  recti  and  the  superior  oblique 
muscles,  whose  function  it  is  to  pull  the  eyes  downward.    The  patient  would 


Fig.  381. — A  case  of  unilateral  ophthalmoplegia. — 
Lloyd. 


DISEASES  OF    Till:  CEHEHELLUM.  723 

probably  present  otlu-r  li,\  stcrii-al  syiii])toins.  (Jillcs  dc  la  Tourette  thiuks 
that  hysterieal  j)aralysis  of  any  of  the  eye  muscles  is  rare,  and  that  the 
real  atlection  is  a  spasm  oi-  contraction  of  the  opposiii};  muscles.  There  is,  for 
instance,  an  hysterical  blepharospasm  which  may  simulate  a  bilateral  ptosis. 

The  muscles  of  accommodation  (ciliary)  and  of  conver^'cnee  (internal 
rectus)  usiially  act  together,  and  in  both  eyes  at  the  same  time.  Thus 
vision  is  accommodated  for  near  objects.  But  the  conjoint  action  of  the 
two  internal  recti  for  converrrence  may  be  interfered  with,  and  eonver^'cnce 
may  be  paralyzed  while  these  two  muscles  continue  to  act  in  other  a.s.so- 
ciated  movements.  Perlia  has  described  a  special  nucleus  for  convergence 
beneath  the  middle  line  of  the  aqueduct  of  Sylvius — called  Perlia 's  central 
nucleus.  A  destructive  lesion  at  this  point  presumably  causes  isolated 
paralysis  of  convergence;  that  is,  the  internal  recti  muscles  fail  to  turn 
the  eyeballs  inward  in  attempts  at  convergence,  but  they  may  act  properly 
in  associated  lateral  movements  to  the  right  or  left. 

In  determining  these  various  paralyses  of  associated  movements  it 
must  be  borne  in  mind  that  the  eyeballs  roll  aivaij  from  the  paralyzed 
muscles :  thus,  if  the  upward  movement  is  paralyzed  the  eyeballs  roll  down- 
w-ard,  and  vice  versa.  If  there  is  right  conjugate  lateral  deviation,  the 
muscles  paralyzed  are  the  left  external  rectus  and  the  right  internal  rectus. 

XIX.  DISEASES  OF  THE  CEREBELLUM. 

The  superior  cerebellar  peduncles  after  decussating  connect  the  cere- 
bellum with  the  red  nuclei  in  the  mid-brain  and  hence  probably  with  the 
cerebral  cortex :  the  middle  peduncles  connect  apparently  with  nuclei  in  the 
pons ;  and  the  inferior  peduncles  carry  sensory  neurons  from  the  direct  cere- 
bellar tract  of  the  spinal  cord  and  also  vestibulocerebellar  fibres. 

Tumor,  abscess,  and  other  focal  lesions  of  the  cerebellum  have  been 
considered  under  a  previous  heading.  Besides  tumor  and  abscess  there 
are  occasionally  seen  softening  and  terminal  cysts  in  the  cerebellum,  due 
to  occlusion  of  the  blood-vessels,  as  in  syphilis  and  atheroma.  Extensive 
softening  of  one  cerebellar  hemisphere  may  occur  with  little  or  no  evidence 
of  cerebellar  disease.  Atrophy  and  sclerosis  of  the  cerebellum  are  also 
seen  in  cases  of  arrest  of  development,  and  in  the  cerebellar  form  of 
hereditary  ataxia. 

Symptoms. — In  gross  lesions  of  the  cerebellum  incoordination  and 
forced  movements  are  often  seen.  There  may  be  wide  staggering  and 
swaying,  the  patient  standing  with  the  legs  far  apart,  or  there  may  be 
reeling  and  even  rotary  movements.  These  symptoms  are  attributed  to 
lesions  of  the  middle  lobe.  Forced  movements  are  supposed  to  depend 
rather  on  lesions  of  the  middle  cerebellar  peduncles.  They  may  be  so 
aggravated  that  the  patient  cannot  even  sit  upright  in  bed,  but  is  forced 
to  one  side.  Paralysis  of  the  oculomotor  nuclei  is  sometimes  caused  by 
pressure  on  the  mid-brain ;  and  pontile  symptoms,  such  as  paralysis  of  the 
fifth,  sixth,  seventh,  and  eighth  nerves,  and  even  hemiplegia,  are  also 
caused  by  gross  lesions  of  the  cerebellum  pressing  on  the  pons.  Optic 
neuritis  or  atrophy  is  common,  and  headache,  vomiting,  and  vertigo  are 
seen  just  as  in  other  intracranial  affections.     When   one  cerebral  hemi- 
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sphere  is  alone  affected  there  may  be  few  if  any  symptoms,  but  this  is 
not  a  universal  rule.  The.  knee-jerks  are  variously  affected.  In  some  cases 
of  tumor  or  abscess  they  disappear,  and  even  return  again,  or  they  are 
merely  exaggerated  or  diminished,  as  the  case  may  be,  or  they  are  not  the 
same  on  both  sides.  The  functions  of  the  cerebellum  are  still  obscure,  but 
they  evidently  are  largely  concerned  with  iequilibration,  as  is  proved  by 
the  diseases  of  the  organ. 

In  case  of  a  suspected  tumor  or  other  gross  lesion  of  the  cerebellum, 
pons,  or  cerebellopontile  angle,  the  Barany  tests  of  the  labyrinth  and  ves- 
tibular nerves  should  be  made,  preferably  by  an  otologist  specially  skilled 
in  the  work.  These  tests  give  data  for  localization,  but  their  entire  relia- 
bility may  still  be  open  to  some  question.  At  any  rate,  they  require  skill  in 
their  performance  and  great  caution  in  their  interpretation.^  G.  W.  Mac- 
kenzie, of  Philadelphia,  recommends  a  galvanic  test.- 

A  great  elaboration  of  cerebellar  symptoms  has  recently  been  under- 
taken, based  upon  the  phenomena  of  asynergy,  hypermetry,  adiodokocinesis 
and  tremor.  Asynergy  is  shown  by  a  mismeasurement  of  movements,  giv- 
ing dysmetry  or  hypermetry.  Adiodokocinesis  is  shown  by  the  impossibility 
of  correctly  and  rapidly  pronating  and  supinating  the  hand.  Tremor 
is  shown  by  the  finger-to-nose  test.  Mills  and  Weisenberg  ^  have  made  a 
kinematographic  study  of  these  symptoms  and  have  endeavored  to  show 
their  localizing  value  in  cerebellar  cases.  The  subject  is  rather  too  complex 
and  involved  to  admit  of  full  discussion  in  these  pages. 

Cerebellae  hereditary  ataxia  is  an  affection  nearly  allied  to  the 
spinal  hereditary  ataxia  of  Friedreich,  but  there  are  well-marked  differ- 
ences between  the  two.  It  develops  according  to  most  authors  rather  later 
in  life,  but  has  in  some  cases  dated  from  a  very  early  period,  if  indeed 
it  were  not  congenital.  In  addition  to  ataxia  there  are  speech  defects, 
not  mere  scanning  but  rather  an  incoordinate  and  explosive  type  of  speech ; 
exaggerated  knee-jerks;  and  optic  atrophy.  Nystagmus  is  occasionally 
seen.  The  disease  may  be  familial,  as  in  a  remarkable  series  of  cases  re- 
ported by  Sanger  Brown.  Lloyd  is  convinced  that  there  are  different 
types  of  cerebellar  ataxia;  that  not  all  are  necessarily  familial  or  heredi- 
tary; and  that  optic  atrophy  is  not  always  present.  The  most  typical 
symptoms  seem  to  be  the  ataxia,  which  is  not  always  so  extreme  as  in 
Friedreich's  disease,  and  the  incoordinate  explosive  speech.  The  knee-jerks 
are  probably  preserved  or  even  increased  in  most  cases.  Some  of  these 
cases  may  be  due  to  injury  at  birth.  Some  form  of  atrophy  of  the  cere- 
bellum has  usually  been  found  after  death,  but  again  the  findings  have 
been  practically  negative.  The  cerebellar  tracts  in  the  cord  were  involved 
in  one  of  Brown's  cases. 

Diagnosis. — The  diagnosis  between  Friedreich's  ataxia  and  the  cere- 
bellar hereditary  ataxia  rests  upon  the  difference  in  the  speech  defects, 
and  upon  the  preservation  or  even  increase  of  the  knee-jerks,  and  possibly 
the  presence  of  optic  atrophy  in  the  latter  form.     In  chorea  there  is  not  a 

>  See  paper  on  Tests  by  Bdrdny  Methods,  by  Mills  and  Jones.  Jour.  Am.  Med.  Ass'n,  vol.  Ixvii, 
pp.  1298-1300.  Also  a  paper  by  Randall  and  Jones,  in  Am.  Jour.  Med.  Sci.,  April,  1916.  Also  papers  by 
Randall  and  by  Lewis  Fisher,  Penna.  Med.  Jour.,  May,  1918,  pp.  491,  492. 

2Trans.  Am.  Laryng.,  Rhinolog.,  and  Otolog.  Soc,  1916. 

3  Jour.  Am.  Med.  Ass'n,  vol.  Ixiii,  pp.  1813-1818. 
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tnie  ataxia  hut  rather  iiivoluntaiy  irre<,Milar  movements,  and  an  absence 
of  the  c'liaracteristic  speecli.  Optic  atrophy  is  not  seen.  The  history  and 
evolution  are  also  dilt'erent,  chorea  havin^j  a  much  more  abru{)t  onset  and 
a  more  acute  course,  with  a  tendency  to  recover.  In  insular  sclerosis 
there  is  intention  tremor  and  spastic  ^'ait,  but  the  nystairmus  and  afVeo 
tions  of  spei'fb  nuiy  cause  some  resemblance,  and  the  distinction  should 
be  made  with  care. 

XX.  DISEASES  OF  THE  PONS. 

The  pons  is  well  named,  for  it  is  a  bridge  by  way  of  which  many  nerve- 
tracts  take  their  course.  It  is  also  the  seat  of  the  nuclei  of  several  imi)or- 
tant  cranial  nerves,  namely,  the  fifth,  sixth  and  seventh.  The  pyramidal 
or  motor  tracts  from  the  brain  pass  down  through  the  anterior  parts  of 
the  pons,  and  the  great  sensory  tract,  known  as  the  median  and  lateral 
fillet,  passes  upward  through  the  deeper  portion.  The  transverse  fibres 
of  the  pons  connect  the  hemispheres  of  tfie  cerebellum  with  eacii  other,  and 
other  important  cerebellar  connections  are  probably  made  through  the  middle 
peduncles;  and  finally  the  cochlear  nerve,  or  nerve  of  hearing,  enters  the 
lower  outer  part  of  the  pons,  and  it,  as  well  as  the  auditors  tract  to  the 
posterior  quadrigeminal  bodies,  passes  through  the  mid-region  of  this 
great  bridge. 

Pathology. — -Tumors,  hemorrhage,  softening  and  meningitis  are  the 
chief  lesions  here,  as  in  other  regions  of  the  brain.  A  syphilitic  infection  of 
the  membranes  and  basilar  artery  may  cause  softening,  or  may  involve  the 
roots  of  the  nerves  on  the  surface  of  the  pons. 

Symptoms. — In  such  a  complicated  structure  the  symptoms  vary  widely ; 
one  of  the  most  characteristic  symptoms  is  the  hemiplegia  altemans,  in 
which  there  is  an  opposite  hemiplegia  with  paralysis  of  the  sixth  nerve 
causing  internal  strabismus,  and  of  the  seventh  nerve  causing  facial 
paralysis  on  the  side  of  the  lesion ;  in  some  cases  the  fifth  is  also  involved, 
also  the  eighth.  The  sixth  nerves,  which  pass  out  near  the  median  line,  may 
both  be  involved  even  in  a  lesion  which  is  mainly  unilateral.  The  above 
symptom-complex  points  to  a  lesion  in  the  lower  and  anterior  half  of  the 
pons,  and  if  it  is  a  tumor  it  is  most  likely  to  be  meningeal  and  located  in 
the  cerebellopontile  angle.  Gushing  has  sought  to  establish  a  s}Tidrome  for 
tumors  of  the  acoustic  nerve  in  the  cerebellopontile  angle,  in  which  an 
affection  of  the  cochlear,  or  auditory  part  proper,  of  this  nerve  is  an  early 
or  initial  symptom.^  Mills  has  reported  a  case  of  limited  softening  in  the 
lower  ventral  part  of  the  pons  near  the  median  line,  in  which  paralysis  of 
the  left  sixth  and  paresis  of  the  right  sixth  nerve  were  associated  Avith 
left  hemiplegia.  There  apparently  was  no  facial  palsy.  The  facial  nerve 
may  exhibit  remarkable  resisting  power,  as  in  a  case  observed  by  Lloyd, 
in  which  the  seventh  nerve  was  bent  over  the  surface  of  a  tumor  in  this 
region,  and  yet  there  had  been  no  paralysis  of  the  face.  In  some  cases  both 
roots  of  the  auditory  nerve  are  not  simultaneously  involved :  as  one  of  these 
roots  subser^'es  hearing  (the  cochlear  nerve)  and  the  other  probably  sub- 
serves equilibration  (the  vestibular  nerve),  it  is  well  to  test  these  two 
functions  separateI5^ 

1  Tumors  of  the  Nervus  Acusticus. 
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If  the  lesion  is  high  in  the  pons,  above  the  level  where  the  motor  tracts 
for  the  sixth  and  seventh  nerves  decussate,  the  paralysis  of  these  nerves  will 
be  on  the  side  opposite  the  lesion  and  on  the  same  side  as  the  hemiplegia. 

Involvement  of  the  fifth  nerve  causes  aneesthesia  of  one  side  of  the 
brow,  face,  and  tongue  (in  whole  or  in  part,  according  to  the  extent  of  the 
involvement),  the  eyeball  of  the  affected  side,  and  paralysis  of  the  muscles 
of  mastication — the  temporal,  masseter,  and  pterygoids.  A  neuroparalytic 
ophthalmia  may  result  and  totally  destroy  the  eye.  An  early  symptom  may 
be  an  abolition  of  the  corneal  reflex. 

Superficial  or  meningeal  lesions,  unless  they  make  deep  pressure,  are 
not  likely  to  involve  the  sensory  tract  (the  fillet),  which  lies  deeply  within; 
nevertheless  in  all  cases  of  suspected  pontile  lesion  the  limbs  should  be 
carefully  tested  for  anesthesia,  including  the  tactile,  the  thermal,  and  the 
pain  senses. 

Deep  lesions  of  the  pons  may  cause  headache,  vertigo,  hemiplegia, 
hemiangesthesia,  dysarthria,  paralysis  of  the  tongue  (not  nuclear),  con- 
vergent strabismus  or  even  lateral  deviation  of  the  eyes,  inability  to  swallow, 
and  intense  emotionalism,  with  involuntary  spasmodic  laughter  in  some 
eases.  Rotation  of  the  head  to  one  side  has  been  noted ;  also  profuse  sweating, 
vasomotor  symptoms,  and  even  epistaxis.  Conjugate  deviation  of  the  head 
and  eyes  is  said  to  be  caused  sometimes  by  a  lesion  high  in  the  pons.  Devia- 
tion of  the  eyes  is  aivay  from  the  side  of  the  lesion  if  this  is  in  the  posterior 
longitudinal  fasciculus ;  and  cases  have  been  reported  in  which  the  eyes 
were  rolled  to  one  side  and  the  head  to  the  other  in  the  hemiplegia  alternans. 

The  symptom-complex  described  as  pseudobulbar  palsy  is  probably, 
caused  in  some  casesi  by  a  pontile  lesion. 

The  Barany  tests  should  be  made  in  suspected  cases  of  pontile  lesions. 
(See  page  740.) 

Diagnosis. — This  is  made  from  the  peculiar  grouping  of  symptoms  as 
given  above.  A  question  may  arise  as  to  the  nature  of  the  lesion,  whether 
it  be  a  tumor,  a  hemorrhage,  a  softening,  or  a  syphilitic  meningitis.  Tumor 
is  usually  slow  in  onset  and  gradual  in  its  course  ;  hemorrhage  and  softening 
abrupt  in  onset  and  not  progressive ;  syphilitic  meningitis  may  not  be  easily 
distinguishable  from  tumor,  but  irregularity  in  the  onset  and  course  of  the 
symptoms  points  to  specifis  disease.  The  Wassermann  and  other  laboratory 
tests  should  be  made. 

XXI.  BULBAR  PALSY. 

In  the  account  of  progressive  muscular  atrophy  and  amyotrophic 
lateral  sclerosis  the  degeneration  of  the  ganglion  cells  in  the  anterior,  or 
motor,  horns  of  the  spinal  cord,  which  is  characteristic  of  these  diseases,  is 
described.  We  have  now  to  describe  a  disease  which  depends  upon  a  similar 
degeneration  of  motor  ganglion  cells,  but  these  cells  are  located  higher 
in  the  medullary  gray  matter  and  preside  over  special  functions;  they  are 
the  motor  neurons  which  arise  in  the  bulb,  or  medulla  oblongata,  and  espe- 
cially in  the  nuclei  of  the  ninth  (glossopharyngeal),  tenth  (pneumogastrie), 
and  twelfth  (hypoglossal)  nerves.  This  disease  is  known  as  bulbar  palsy, 
or  labio-glosso-pharyngeal  paralysis. 


Fig.  3S2. — Woman  with  deviation  of  the  eyes 
toward  the  rifiht.  of  the  liead  toward  the  left. 
Case  of  hemiplegia  alternans  inferioris  encephaliti- 
dis  pontis  (crossed  hemiplegia  from  inferior  enceph- 
alitis of  the  pons). — Oppeaheim. 


Fig.  383. — Atrophy  of  tongue  due  to  partial  bulbar 
paralysis. — Lloyd, 


Fig.  .384. — Pseudobulbar  palsy,  showing  paral- 
ysis of  the  lips,  tongue,  and  lower  jaw,  from  lesion3 
in  the  lenticular  nuclei. — Lloyd. 
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Pathology. —  Thcro  is  foumi  a  degonoratiou  of  the  larj^e  multipolar 
colls  in  the  luiclei  of  ori-^Mii  of  the  ninth,  tenth,  tuid  twelfth  nerves  in  the 
medulla,  and  pnssihly  of  the  seventh  nerve  in  the  pons.  Thus  iu  the  nucleus 
andMjjuus,  whieh  contains  the  motor  cell-bodies  of  the  ninth  nerve,  these 
multii)olar  eells  are  found  trreatly  ehaniifed ;  they  have  shrunken  in  size. 
l)reseiit  evidenee  of  ehronuitolysis  and  displacement  of  the  nuclei,  and  the 
nerve-iibrils  are  diminished  in  number.  In  advanced  or  severe  cases  it  is 
evident  that  nuiny  cell-bodies  have  entirely  disappeared.  The  same  changes 
are  found  in  the  nucleus  of  the  twelfth  nerve,  which  is  entirely  a  motor 
nerve.  In  the  case  of  the  ninth,  which  is  a  mixed  nerve,  the  sensory  ganglia 
(the  jugular  and  petrous)  are  not  involved.  The  diseased  cells,  however, 
are  not  confined  to  the  regions  just  mentioned,  but  are  found  in  that  rather 
extensive  mass  of  gray  matter  in  the  bulb  from  -which  arise  motor  fibres  not 
only  for  the  ninth  but  also  for  the  tenth  (pneumogastric)  and  even  the 
si>inal  accessory.  In  .some  ea.ses  the  roots  of  the  bulbar  nerves  are  degener- 
ated, and  occasionally  some  degeneration  is  observed  in  the  pyramidal  tracts 
of  the  cord.  This  sclerosis  of  the  motor  columns  marks  the  connection  of 
this  disease  with  progressive  muscular  atrophy  and  amyotrophic  lateral 
sclerosis,  for  that  there  is  some  relationship  is  evident  not  only  from  the 
similarity  of  the  degeneration  in  the  motor  nuclei,  but  from  the  fact  that 
bulbar  palsy  may  precede  or  complicate  either  of  these  two  diseases,  espe- 
cially the  latter. 

Symptoms. — The  initial  symptoms  usually  are  disorders  of  speech. 
The  articulation  becomes  imperfect,  especially  for  labials  and  Unguals, 
due  to  beginning  paresis  of  the  lips  and  tongue.  Nasal  speech  occurs,  and 
finally  a  very  distressing  dysarthria,  in  which  the  patient  finds  it  almost 
impossible  to  make  himself  understood.  The  attempt  at  speech  is  fatiguing, 
and  finally  may  be  almost  abandoned.  Deglutition  in  turn  becomes  impaired. 
The  patient  can  manage  the  bolus  of  food  only  with  difficulty,  especially 
iu  passing  it  back  into  the  pharynx.  There  may  be  regurgitation  of  fluids 
though  the  nose,  or  out  between  the  paralyzed  lips,  and  attacks  of  strangling, 
coughing,  and  vomiting  result,  ^Mastication  also  is  somewhat  impaired. 
Phonation  is  altered,  and  becomes  monotonous.  Eespiration  may  also  be 
embarrassed.  The  loss  of  power  in  the  lips  causes  inability  to  whistle  or 
to  show  the  teeth.  The  lower  part  of  the  face  becomes  immobile  and  expres- 
sionless; the  lips  are  flaccid  and  partially  open,  and  drooling  or  dribbling 
of  saliva  results.  The  tongue  becomes  so  palsied  that  it  cannot  be  pro- 
truded, but  lies  almost  or  quite  motionless  in  the  mouth.  The  paralysis 
is  atrophic ;  hence  all  the  affected  muscles  waste  and  lose  tone.  The  tongue 
is  flabby,  wasted,  and  fissured.  The  lips  are  thin  and  lifeless.  The  pharj'n- 
geal  reflex  may  be  abolished,  but  sensation  is  not  involved.  The  velum 
palati  hangs  flaccid,  and  the  laryngoscope  may  reveal  paralysis  of  the 
adductors  of  the  vocal  cords.  As  a  rule,  the  muscles  of  the  upper  part 
of  th.e  face  and  of  the  eyes  are  not  involved. 

Occasionally  there  is  evidence  of  lateral  sclerosis,  as  exaggerated  knee- 
jerks  and  some  spasticity  of  the  gait.  This  indicates,  as  already  said,  the 
kinship  of  this  disease  to  amyotrophic  lateral  sclerosis. 

The  electrical  reactions  may  be  partially  altered,  but  time  reactions 
of  degeneration  are  seldom  seen.     This  is  for  the  same  reason  that  holds 
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in  progressive  muscular  atrophy;  as  long  as  any  muscle  fibres  remain  in 
connection  with  the  gradually  wasting  nuclei  they  react  to  the  current. 

The  onset  of  bulbar  paralysis  is  usually  insidious,  the  course  is  slow 
and  chronic,  and  the  disease  is  incurable.  Acute  cases,  with  rapidly  develop- 
ing symptoms,  have  been  reported,  but  they  are  rare. 

Diagnosis.  —  There  is  not  much  possibility  of  confusing  true  bulbar 
paralysis  with  any  other  disease.  Diphtheritic  paralysis  has  been  mistaken 
for  it,  but  in  that  disease  there  is  no  paralysis  of  the  tongue  and  lips,  and 
the  history  and  course  are  different.  The  mistake  is  most  likely  to 
occur  from  regarding  the  paralysis  of  the  velum  palati  and'  the  dysphagia 
as  evidences  of  an  acute  onset  of  bulbar  paralysis;  but  the  history  of  sore 
throat,  the  paralysis  of  accommodation,  and  the  evidences  of  a  multiple 
neuritis  are  usually  sufficient  to  identify  postdiphtheritic  paralysis. 

The  distinction  between  true  bulbar  paralysis  and  myasthenia  gravis 
presents  some  difficulty,  but  the  subject  is  discussed  in  connection  with  the 
latter  disease. 

Organic  disease,  such  as  tumor  of  the  pons  or  medulla,  may  simulate 
bulbar  paralysis — ^may,  in  fact,  cause  a  bulbar  palsy — ^but  other  evidences 
will  be  present  of  gross  organic  disease,  such  as  are  described  under  the 
head  of  Tumors  of  the  Brain. 

There  is  an  apoplectic  bulbar  palsy  due  to  hemorrhage  or  vascular 
disease  in  the  bulb  and  pons.  It  may  simulate  atrophic  bulbar  paralysis,  but 
its  sudden  onset,  often  with  apoplectiform  symptoms,  is  characteristic.  In 
some  non-fatal  cases  there  may  even  be  a  tendency  for  some  of  the  earlier 
symptoms  to  improve. 

An  acute  disease  of  the  gray  matter  of  the  bulb,  analogous  to  the  acute 
anterior  poliomyelitis  of  children,  has  been  reported  by  Wernicke  and  others 
— the  so-called  acute  polioencephalitis  inferior.  The  history  and  nature  of 
the  attack  are  usually  sufficient  to  distinguish  it.  The  symptoms  are  those 
of  bulbar  palsy  of  rapid  onset.  Wernicke  associates  this  disease  with  a 
similar  affection  of  the  nuclei  in  the  mid-brain,  causing  ophthalmoplegia — 
the  acute  polioencephalitis  superior.  Syphilis  is  doubtless  the  cause  of  some 
of  these  abrupt  or  acute  bulbar  palsies. 

XXII.  PSEUDOBULBAR  PALSY. 

The  term  pseudobulbar  palsy  applies  to  a  labio-glosso-pharyngeal  pa- 
ralysis which  is  of  cerebral,  not  of  nuclear,  origin.  To  understand  it  we  must 
bear  in  mind  that  there  are  centres  in  the  motor  cortex  of  the  brain  for  the 
lips,  the  tongue,  the  muscles  of  mastication,  the  pharynx,  and  the  larynx,  and 
that  these  centres  are  connected  with  the  nuclei  of  the  facial,  the  motor 
branch  of  the  fifth,  the  hypoglossal,  the  pneumogastrie,  and  the  glossopharyn- 
geal nerves  by  the  motor  conducting  paths,  which  run  down  through  the 
internal  capsule,  cerebral  peduncle,  and  pons.  These  nuclei  are  located  in 
the  pons  and  medulla  oblongata.  Hence  a  lesion  which  interrupts  these  motor 
tracts  from  the  brain  causes  bulbar  or  pontobulbar  symptoms :  there  is 
paralysis  of  the  lips,  tongue,  and  the  muscles  of  mastication,  of  deglutition, 
and  possibly  of  phonation. 

Symptoms. — A  few  such  cases  have  been  reported,  and  the  accompany- 
ing illustrations  represent  two  such  patients  from  the  service  of  J.  Hendrie 
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Fig.  385. 


-Pseudobulbar  palsy;  involuntar\  ia. 
ter. — Lloyd. 


Lloyd  in  the  Philadelphia  Hospital.     TUo  nature  and  location  of  thele.'sions 

in  such  cases  arc  not  always  dear.     As  tlie  syniptouis  are  usually  bilateral, 

it  is  not  easy  to  interpret  them  as 

due  to  a  unilateral  lesion.    Sometimes     ' 

the  symptoms  in  their  entirety  occur 

only    after   sudden   ai)oi)lcctiform 

attacks,   and   the   inference  is  that 

bilateral    vascular    lesions,   such    as 

could    be    caused    by    atheroma    or 

syphilis,  are  the  cause.     In  one  of 

Lloyd's  cases  bilateral  lesions  were 

found  in  the  lenticular  nuclei. 

There   may   be    h e m i  p  1  e g i c   or 

diplegic    symptoms,    not    always 

well   marked. 

The  muscles  of  the  tongue  and 

lips  and  of  mastication  and  degluti- 
tion may  be  completely  paral^-zed. 

In  one  of  the  cases  here  depicted  the 

tongue  was  motionless,  the   mouth 

hung  open   because   of  paralysis  of 

the  temporal  and  masseter  muscles, 

the    lips   were    paralyzed,    and    the 

patient  could  only  swallow  by 

thrusting  the  bolus  of  food  far  back  into    his  pharynx  with  his  finger. 
The  paralysis  is  central,  as  shown  by  the  absence  of  muscular  atrophy, 

of  fibrillation,  and  of  the  reactions  of  degeneration.     A  peculiar  symptom 

is  spasmodic  involuntary  laughter  or 

cr^-ing.  It  is  well  shown  in'  the  cuts. 
Brissaud  thought  that  this  indicated 
lesions  of  the  optic  thalami. 

Cerebral  symptoms  sometimes 
occur  in  these  patients,  such  as  apha- 
sia, d3'sarthria,  dementia,  hemianop- 
sia, etc.  There  is  also  seen  in  rare 
cases  conjugate  paralysis  of  the 
eyes;  in  one  of  the  above  cases  there 
was  paralysis  of  the  upward  move- 
ment of  both  eyes. 

Among  other  symptoms  rarely 
seen  are  optic  neuritis  or  atrophy, 
and  respiratory  troubles.  Anaes- 
thesia is  not  commonly  observed. 
There  has  been  more  speculation 
than  actual  post-mortem  observation 

f.bout  theseat  of  the  lesion;  and  Oppenheim,  who  reviews  the  subject,  comes 

to  no  very  definite  conclusion.     Brissaud  places  the  lesion,  or  lesions,  in  the 

posterior  part  of  the  optic  thalami;  ^  this  was  not  so  in  Lloyd's  recent  case. 

1  Lecons  sur  les  Maladies  Ner\-euses,  Paris,  1895,  p.  446. 
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Diagnosis. — The  disease  is  distinguished  from  true  bulbar  palsy  by 
the  abrupt  onset,  the  central  character  of  the  symptoms. — the  absence  of 
atroph}^,  of  fibrillation,  and  of  electrical  changes, — by  the  associated 
cerebral  symptoms,  and  by  the  history. 

DISEASES  OF  THE  CRANIAL  NERVES.i 

The  cranial  or  cerebral  nerves  compi'ise  twelve  pairs  ot  symmetri- 
cally arranged  nerve-trunks  which  are  immediately  connected  with  the 
brain  and  pass  through  various  foramina  at  the  base  of  the  skull  to  be 
distributed,  Ttdth  the  exception  of  the  tenth  pair,  to  the  structures  of 
the  head  and  neck. 

These  pairs  of  nerves  are  numbered  according  to  the  order  in  which' 
they  penetrate  the  dura  from  before  backward  from  the  first  to  the  twelfth. 
They  have^  moreover,,  received  designations  descriptive  of  their  functions 
or  distribution.  Some  of  them  are  wholly  motor;  others  convej'  impulses 
of  special  sense;  while  certain  of  them  transmit  impulses  of  common  sen- 
sation and  motion. 

THE  CEANTIAL  XER^T:S. 


Ko. 

^ame. 

Function. 

I 

Olfactorv 

Special  sense  of  smell. 

II 

Optic 

Special  sense  of  sight. 

ni 

Oculomotor 

Motor  to  eve  muscles  and  levator  palpebrse  superioris. 

IV 

Trochlear 

Motor  to  superior  oblique  muscle. 

V 

Common  sensation  to  structures  of  head. 

Motor  to  muscles  of  mastication. 

VI 

Abducent 

Motor  to  external  rectus  muscle. 

vn 

Facial 

Motor  to  muscles  of  head  (scalp  and  face)  and  neck  (platvsma). 

Probablv  secretorv  to  submaxillarv  and  sublingual  glands. 

Sensory  {taste)  to  anterior  two-thirds  of  tongue. 

vni 

Auditorv. 

(a)    Cochlear 

iivision .  . 

Hearing. 

(b)    Vestibular  division. 

Equilibration. 

IX 

Glossopharyngeal 

Special  sense  of  taste. 

Common  sensation  to  part  of  tongue  and  to  pharynx  and  middle  ear. 

Motor  to  some  muscles  of  pharrrus. 

s 

Pneumogastric  or 

vagus.  .. 

Common  sensation  to  part  of  tongue,  pharynx,  oesophagus,  stomach, 
and  respiratory  organs. 

Motor  (in  conjunction  with  bulbar  part  of  spinal  accessory)  to  mus- 
cles of  pharynx,  cesophagus,  stomach  and  intestine,  and  respiratory 
organs :  inhibitor^"  impulses  to  heart. 

XI 

Spinal  accessory. 

Spinal  part :  Motor  to  sternomastoid  and  trapezius  muscles. 

xn 

Hypoglossal 

Motor  to  muscles  of  tongue. 

Modern  knowledge  concerning  the  relative  position  of  the  cell-bodies 
of  motor  and  sensory  neurons  renders  necessary  a  readjustment  of  the 
former  views  concerning  the  superficial  and  deep  origin  of  the  cranial 
nerves  and  their  course  from  the  brain  to  parts  outside  the  skull.  Only  the 
motor  fibres  of  the  cranial  nerves  arise  from  nerve-cells  within  the  cere- 
brospinal axis,  while  the  fibres  which  transmit  sensory  impulses  have 
their  origin  from  cell-bodies  forming  ganglia  situated  outside  of  the  central 
nervous  sj^stem  and  in  the  course  of  the  nerve-trunks.  The  term  "deep 
origin"  as  indicating  cell-groups  constituting  nuclei  ^^-ithin  the  brain  and 
■'superficial  origin"  as  indicating  the  point  of  attachment  to  the  surface 
of  the  brain  can  only  be  properly  employed  in  regard  to  motor  nerves  and 
the  fibres  of  motor  and  sensory  nerves  which  convey  motor  impulses. 

1  This,  section  on  Diseases  of  the  Cranial  Nerves  was  written  by  the  late  Dr.  WiUiam  Pickett. 
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The  cell-groups  with  which  the  terminal  arborizations  of  the  sensory  filjres 
come  into  relation  within  the  cerebral  substance  are  not  nuclei  of  origin 
but  of  termination — nuclei  of  reception.  The  impulses  wiiicli  they  receive 
are  transmittetl  to  various  j^arts  of  the  brain  by  neurons  of  the  second, 
third,  or  even  higher  order.  The  motor  nerves  then  have  their  deep  origin 
within  the  substance  of  the  brain,  their  superficial  origin  at  the  point  of 
their  attachment  to  the  surface  of  the  brain,  and  their  exit  from  the  skull 
by  the  various  foranu'na.  The  sensory  nerves  have  their  origin  in  their 
respective  ganglia,  their  entrance  into  the  skull  by  way  of  certain  foramina, 
their  points  of  attachment  to  the  brain,  and  their  nuclei  oi  reception. 
Finally,  the  nerves  of  common  sensation  and  motion,  viewed  from  the 
standpoint  of  the  direction  of  the  impulses  which  they  conve}',  whether 
they  be  afferent  or  efferent,  contain  fibres  wdiich  enter  the  brain  and  fibres 
which  make  their  exit  by  way  of  the  respective  foramina. 

Every  cranial  nerve  is  directly  or  indirectly  in  relation  wath  groups 
of  neurons  in  the  cerebral  cortex.  These  groups  constitute  the  higher 
cortical  centres,  the  location  of  which  in  the  case  of  many  of  the  nerves 
has  been  more  or  less  accurately  determined. 

I.  FIRST  NERVE. 

The  term  olfactory  nerve,  formerly  employed  to  designate  the  olfac- 
tory bulb  and  tract  as  well  as  the  filaments,  is  now  employed  to  describe 
the  paths  of  conduction  represented  by  a  number  of  minute  filaments 
which  connect  the  perceptive  elements  situated  within  the  Schneiderian 
mucous  membrane  with  the  olfactory  lobe.  In  man  the  olfactory  bulb 
and  tract  with  its  roots  represent  as  rudimentary  structures  the  more 
developed  olfactor}^  lobe  of  animals  in  which  the  sense  of  smell  is  keen. 
The  true  olfactory  nerves,  which  number  about  twenty,  are  the  axons  of 
the  neurons — the  olfactory  cells — which  are  situated  in  the  olfactory 
area.  This  space  is  limited  in  extent,  comprising  on  the  outer  nasal 
wall  less  than  the  mesial  surface  of  the  superior  turbinate  bone  and  a 
slightly  more  extended  distribution  upon  the  upper  part  of  the  nasal 
septum.  These  filaments  pass  upward  by  way  of  openings  in  the  crib- 
riform plate  of  the  ethmoid  bone  and  enter  the  olfactory  bulb  by  its 
under  surface. 

Lesions  of  the  nasal  mucous  membrane  involving  the  olfactory  area  or 
the  upper  turbinate  bone  or  the  adjacent  part  of  the  septum,  are  attended 
with  impairment  or  loss  of  the  sense  of  smell.  Lesions  of  the  uncinate 
gyrus  may  also  cause  loss  of  smell  upon  one  or  both  sides.  The  conduction 
path  may  also  be  destroyed  in  fractures  of  the  base  of  the  skull  in  the 
anterior  fossa,  involving  the  cribriform  plate.  Irritative  lesions  cause 
perversion  of  the  sense  of  smell — parosmia;  destructive  lesions  partial  or 
complete  loss — anosmia.  Hallucinations  of  the  olfactory  sense  may  be 
symptomatic  of  hysteria,  insanity,  or  tabes,  and  constitute  one  of  the 
various  forms  of  aura  in  epilepsy. 

The  sense  of  smell  may  be  tested  by  presenting  to  each  nostril  in 
turn  bottles  contaming  familiar  aromatic  substances,  as  the  oils  of  clove, 
peppermint,  or  asafoetida. 
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11.  SECOND  NERVE. 

The  ganglion  cells  among  the  rods  and  cones  of  the  retina  are  the 
beginnings  of  the  optic  nerve;  its  apparent  origin  at  the  papilla  is  simply 
the  point  where  the  axons  from  these  retinal  cell-bodies,  coming  together, 
form  the  trunk  of  the  nerve. 

The  ophthalmoscope  is  of  special  value  in  neurologic  diagnosis  because 
it  lays  bare,  in  the  papilla,  a  great  nerve  close  to  the  brain.  Of  the  lesions 
thus  directly  revealed,  papillitis  or  optic  neuritis  is  usually  a  symptom  of 
intracranial  pressure  or  inflammation.  When  attended  with  much  swell- 
ing it  becomes  "  choked  disk,"  since  the  optic  foramen,  unyielding,  squeezes 
the  swollen  fibres.  For  the  same  reason  optic  neuritis  is  prone  to  pass  into 
optic  atrophy;  but  the  latter  is  often  primary,  as  in  tabes,  the  optic  nerve 
being,  like  other  sensory  roots,  liable  to  degeneration  in  this  disease. 

For  the  consideration  of  vision  in  neurology,  the  retina  is  divided  into 
lateral  halves.  The  fibres  from  the  right  half-retinas  (nasal  half  of  left 
retina,  temporal  half  of  right)  run  together  at  the  chiasm  to  form  the  right 
optic  tract.  Their  arrangement  is  like  that  of  the  lines  for  driving  a  team 
of  horses,  the  right  line  (as  the  optic  tract)  dividing  to  go  to  the  right 
side  of  each  horse's  head  (as  to  the  right  half  of  each  retina)  and,  mutatis 
mutandis,  the  same  applies  to  the  left  half-retinas.  The  partial  decussa- 
tion at  the  chiasm,  then,  is  a  device  to  make  the  two  eyes,  like  a  team  of 
horses,  act  as  one  (binocular  vision). 

The  optic  tract  passing  back  winds  around  the  brain-stem  (crus)  to 
enter  it  dorsally  after  the  manner  of  spinal  sensory  roots.  It  meets  here  its 
superior  cell-bodies  in  three  structures,  the  pregeminum,  the  pregeniculum, 
and  the  pulvinar,  which  constitute  the  ''primary  optic  centres."  From 
these  cell-bodies,  axons  (the  optic  radiations)  arise  to  pass  into  the 
posterior  part  of  the  internal  capsule  and  outside  the  posterior  horn  of  the 
lateral  ventricle  to  the  cortical  optic  centre  in  the  cuneus,  or,  more  exactly, 
in  the  region  bordering  the  calcarine  fissure.  Lesion  at  any  point  in  this 
path  from  the  chiasm  to  the  occipital  cortex  affects  the  half-retinas  of  the 
same  side.  Thus  it  appears  that  physiologically  there  is  no  cross-way  in 
the  optic  path  wdthin  the  brain;  yet  just  as  an  object  touching  the  left 
side  of  the  body  is  felt  in  the  right  half  of  the  cerebrum  through  a  cross- 
ing within  the  brain-stem,  so  an  object  on  the  left  (in  the  left  half- field  of 
vision)  is  seen  by  the  right  half  of  the  cerebrum  through  a  crossing,  not  of 
nerve-fibres  but  of  rays  of  light  within  the  eyeballs  (vitreous  chambers) ;  and 
as  lesion  of  the  right  touch-path  (fillet)  causes  left  hemiansesthesia,  so  lesion 
of  the  right  optic  path,  by  affecting  the  right  half-retinas,  causes  blindness 
of  the  left  half-fields,  called  left  hemianopsia.  The  varieties  of  hemianopsia 
are  named  by  the  fields  which  are  darkened,  not  by  the  blind  part  of  the 
retinaJ  Tumor  of  the  pituitary  body  by  pressure  at  the  chiasm  destroying 
the  inner  fibres  of  each  nerve  from  the  nasal  half  of  each  retina  causes 
bitemporal  hemianopsia.    j\Iore  severe  pressure  may  cause  total  blindness. 

The  optic  tract  may  be  pressed  upon  by  tumor  at  the  base,  sometimes 
growing  from  the  temporal  lobe.  There  is  hemianopsia,  with  AVernicke's 
sign  and  general  symptoms  of  brain  tumor.  The  primary  optic  centres  may 
be  the  seat  of  a  tumor  or  they  may  be  pressed  upon  by  a  tumor  of  the  middle 
lobe  (vermis)  of  the  cerebellum. 
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The  optic  radiations  may  be  involvcil  in  tumor,  hemorrhage,  or  soft- 
ening at  the  hind   part  of   tlie  internal    capside.   adding    hemianopsia    to 
the  symptoms  of  capsuhir  lesion;    or  one  of  these  lesions  may  implicate 
the  radiations  farther  back  in 
the  subcortex,  when  hemian- 
opsia  may  exist   alone;   or   a 
lesion  in  the  angular  gyrus  may 
invatle  the  ratliations  beneath, 
adding    hemianopsia    to    the 
cortical    symptoms    of    mind- 
blindness,  etc. 

Lesions  in  the  vicinity  of 
the  calcarine  fissure  cause 
hemianopsia;  occasionally 
they  are  bilateral,-  causing 
double  hemianopsia  which 
amounts  to  total  blindness 
(amaurosis).  The  half-retinas 
are,  as  it  were,  mapped  out 
upon  the  cuneus,  so  that,  half 
of  it  being  destro3'ed,  there  is 
blindness  in  a  quarter  of  the 
opposite  fields  (quadrantic 
hemianopsia).  Color  appears 
to  be  separately  represented. 
On  the  outer  surface  of  the 
cerebrum,  in  the  angular  gj'rus, 
apparently,  is  a  higher  centre 
for  visual  concepts.  With 
lesion  there  the  patient  has 
mind  -  blindness,  including 
word-blindness. 

The  mid-brain,  receiving 
the  great  sensor}'  eye-nerve 
(optic),  sends  back  to  the  eye 
its  chief  motor  nerve  (third 
or  motor  oculi).  These  two 
nerves  are  the  limbs  of  the 
reflex -arc  through  which  the 
pupilsreact  to  light;  and  lesion 
of  either  may  cause  among 
other  symptoms  impairment 
of  the  light  reflex. 

Wernicke's  "  hemianopic 
pupillary  inaction"  is  a  sign  of  lesion  at  the  base  of  the  brain  (see  p.  373). 

The  third  nerve  nuclei  just  beneath  the  anterior  gemina  are  connected 
with  these  bodies,  or  with  the  optic  tract  in  front  of  them,  by  collateral 
fibres  to  complete  the  light  reflex  arc,  and  lesion  (usually  tabetic  or  paretic 
degeneration)  of  these  collaterals  may  impair  the  light  reflex  alone,  causing 


CUNEUS. 

Fig.  387. — Diagram  of  visual  system.  Modified  from 
Vialet.  OP.  T..  optic  tract ;  INT.  C.\P.,  internal  capsule  ; 
OP.  R..  optic  radiation;  THC,  optic  thalamus  ;  EXT.  GEN., 
external  geniculate  body;  C.  QU.,  corpora  quadrigemina  • 
MS.,  motor  speech  centre;  AS.  auditory  speech  centre; 
VS.,  visual  speech  centre. 

Lesions  at  the  points  indicated  by  the  figures  in  the  dia- 
gram cause  the  following  morbid  conditions  :  1,  bllndnesa 
of    the    corresponding  eye ;     2,    bitemporal    hemianopsia ; 

3,  nasal    hemianopsia ;     3,   and  3',   binasal   hemianopsia ; 

4,  right  lateral  homonj-mous  hemianopsia  with  Wernicke's 
hemianopic  pupillary  inaction  sign  ;  5,  left  lateral  homon- 
jTDOus  hemianopsia  with  normal  pupillary  reflexes  ;  6.  right 
lateral  homonymous  hemianopsia  with  normal  pupillary 
reflexes;  7,  amblyopia  (esF>ecially  on  the  side  opposite  the 
lesion)  ;   8,  on  the  left  side,  word-blindness. 
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reflex  iridoplegia  without  other  eye-sj-mptoms.  Loss  of  the  light-reaction 
of  the  iris  with  the  preservation  of  the  reaction  in  convergence  and  accom- 
modation is  called  the  Argyll-Eobertson  pupil.  It  occurs  in  tabes  and  in 
paresis.  But  abolition  of  the  reflex  to  lig'ht  is  also  seen  in  cerebrospinal 
syphilis :  as  is  also  the  condition  known  as  internal  ophthalmoplegia,  or 
abolition  both  of  the  light  reflex  and  of  the  movement  on  accommodation. 

OPTIC    NEURITIS— PAPILLITIS. 

Inflammation  of  the  optic  nerve,  visible  with  the  ojDhthalmoscope. 
When  the  swelling  causes  bulging  of  the  nerve-head  to  the  extent  of  two 
diopters  or  more  it  is  called  choked  disk.  An  affection  of  the  nerve 
back  of  the  eyeball,  causing  peculiar  symptoms,  is  called  retrobulbar 
neuritis.  Sclerosis  of  the  nerve,  seen  in  the  papilla,  is  optic  atrophy. 
Ordinarily,  as  the  sequel  of  optic  neuritis,  it  is  consecutive  atrophy;  when 
a  part  of  the  degeneration  in  tabes,  etc.,  it  is  primary;  when  a  symptom 
of  brain  disease,  like  tumor,  secondarj^  optic  atrophy. 

Impairment  of  vision  and  of  the  iris-reflex  to  light,  both  in  varying 
degree,  with  ophthalmoscopic  changes  in  the  disk,  indicate  disease  of  the 
optic  nerve.  The  field  of  vision  is  contracted,  sometimes  irregularly.  The 
diagnosis  rests  mainly  upon  ophthalmoscopic  examination;  the  prognosis 
upon  the  cause  of  the  condition.    In  general  it  is  grave. 

III.  THIRD,  FOURTH,  AXD  SIXTH  NERVES  (MOTOR 
NERVES   OF   THE   EYE). 

Supph-ing  the  internal  muscles  of  the  eyeball,  except  the  dilator  fibres 
^  of  the  iris,  and  the  external  muscles,  except  the  external  rectus  and  the 
superior  oblique,  the  third  nerve  is  the  most  important  motor  nerve  of 
the  eye,  whence  its  name,  motor  ocidi. 

As  cortical  centres  control  movements,  not  muscles  or  nerves,  the  third 
nerve  with  its  opposite  actions  is  not  totally  affected  in  cerebral  palsies. 
When  in  a  case  of  head  injurj'  one  pupil  is  dilated  and  immobile,  this 
(Hutchinson  pupil)  is  said  to  be  pathognomonic  of  extradural  hemorrhage. 

The  internal  rectus,  supplied  hy  the  third  nerve,  when  paralyzed,  per- 
mits the  eyeball  to  turn  outward  (divergent  strabismus) ;  there  is  double 
vision  with  the  secondary  image  on  the  opposite  side  (crossed  diplopia). 
The  inferior  rectus  being  paralyzed,  the  eyeball  fails  to  move  down- 
ward and  to  some  extent  outward;  of  the  double  vision,  the  secondary 
image  is  below.  The  superior  rectus  paralyzed,  the  eyeball  does  not  move 
upward,  nor  perfectly  outward;  the  secondary  image  is  above.  To  look 
with  this  eye  the  head  is  thrown  back.  The  inferior  oblique  is  opiDOsite,  in 
action  and  in  the  effects  of  paralysis,  to  the  inferior  rectus.  The  superior 
obhque,  supplied  by  a  separate  nerve,  the  fourth  or  trochlear,  is  often 
paralyzed;  the  effects  are  opposite  to  those  of  paralysis  of  the  superior 
rectus.  The  fourth  nucleus,  under  the  posterior  geminum,  is  a  continua- 
tion of  the  third.  The  sixth  nucleus,  in  the  lower  part  of  the  pons,  is  another 
link  in  the  chain  of  gray  matter  for  the  ocular  muscles.  The  external 
rectus,  supplied  by  the  sixth  or  abducent  nerve,  is  more  often  affected 
alone  than  any  other  ocular  muscle.  When  the  entire  third  nerve  is  para- 
lyzed the  eyelid  droops  (ptosis),  the  eye  turns  outward  by  the  action  of 
the  sixth  nerve,  and  slightly  downward  by  the  action  of  the  fourth,  the 
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pujiil  is  larger  than  its  follow  luul  fails  to  react  to  light  or  in  accoimiioda- 
tion.  Lesions  of  the  trunk  of  the  nerve  are  Kenerally  uin'lateral;  they  may 
affect  the  extra-oeular  nniscles,  whik'  spaiiiifi;  th(;  iris-niovenients  and 
acconinioilation.  The  third  nerve-trunk  in  the  orhit  niay  ho  injured,  as 
by  a  blow  on  the  temple,  or  compressed  by  an  orbital  growth.  It  may 
be  the  seat  of  neuritis,  from  rheumatism,  alcoholism,  or  diphtheria,  or 
of  degeneration  in  tabes.  \\'ithin  the  skull  it  may  be  implicatcMl  in  menin- 
gitis or  compressed  by  tumor  or  aneui'ism.  In  its  course  tlu-ough  the  crus 
it  may  be  compressed  by  tumor,  or  suthleidy  j)aralyzod  by  hemorrhage, 
embolism,  or  thrombosis,  commonly  associated,  by  implication  of  the 
motor  pathway,  with  hemiplegia  of  the  opposite  side  (Weber's  syndrome). 
In  the  cortex  there  is  no  representation  of  the  third  nerve  as  a  whole,  but 
of  the  various  movements  governed  by  it.  In  traumatism  of  the  con- 
vexity on  one  side  inducing  extradural  hemorrhage,  the  pupil  of  this  side 
may  be  dilated  and  immobile  (Hutchinson  pupil).  Lesions,  as  apoplexy, 
affecting  the  motor  pathway  within  the  cerebrum  often  cause  conjugate 
deviation  of  the  e^'es,  with  the  head  ordinarily  toward  the  side  of  the 
lesion.  Finally,  syphilitic  disease,  either  gumma,  meningitis,  or  neuritis, 
often  selects  the  third  nerve.  The  palsy  of  myasthenia  gravis  is  often  in 
the  domain  of  the  third  nerve  (recurring  palsy — ophthalmic  migraine). 
Nuclear  Ocular  Palsies. — (See  p.  719.) 

IV.  FIFTH  NERVE. 

The  fifth  or  trifacial  is  the  great  nerve  of  common  sensation  for  the 
head.    Its  motor  branch,  for  mastication,  is  subsidiary.    The  surfaces  sup- 
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Fig.  388. — Showing  distribution  of  cutaneous  branches  of  trigeminal  and  cervical  spinal  nerv-es. — Piersol. 

plied  by  its  three  ])ranches,  namely,  the  ophthalmic  and  the  superior  and 
inferior  maxillary  nerves,  are   shown   in   the  accompanying  illustrations. 
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Entering  the  cranium — the  first  branch  by  the  sphenoidal  fissure,  the 
second  by  the  foramen  ovale,  the  third  by  the  foramen  rotundum — the 
branches  unite  in  the  Gasserian  ganglion,  thence  to  enter  the  side  of 
the  pons,  midway  between  its  upper  and  lower  borders.  At  this  level, 
in  the  back  of  the  pons  is  the  main  nucleus  of  the  fifth,  but  a  chain  of 
gray  matter  and  connecting  fibres  (mid-brain  root)  extending  alongside  the 
aqueduct  of  Sylvius  forms  the  motor  root,  which  leaves  the  pons  just 
above  the  sensory  root  and  passes  under  the  Gasserian  ganglion,  and  a 
similar  chain  descending  at  the  side  of  the  medulla  conveys  sensory 
impulses  down  to  the  cervical  cord. 

Diseases  of  the  Fifth  Cranial  Nerve. — Branches  of  the  fifth  may  be 
the  seat  of  neuralgia,  from  cold  or  from  dental  affections;    they  may  be 

damaged  by  wounds.  Sclerosis  of 
the  Gasserian  ganglion  may  be  the 
cause  of  facial  hemiatrophy;  it  is 
the  usual  cause  of  trifacial  neuralgia 
or  tic  douloureux,  and  may  be  the 
seat  of  irritation,  giving  rise  to 
herpes  zoster  of  the  face.  Hemor- 
rhage, tumors,,  or  other  lesions  within 
the  pons,  paralyzing  the  fifth,  cause 
anaesthesia  of  various  areas  of  the 
face.  Meningitis,  syphilitic  lesions, 
tumors  beneath  the  pons  often  im- 
plicate the  roots  of  the  fifth. 

Symptoms. — Disease  of  the  fifth 
nerve  may  cause  first  neuralgic  pain, 
but  the  chief  effect  is  anaesthesia  in 
the  distribution  of  one  or  more  of 
its  branches  to  the  middle  line  of 
the  face.  A  touch  upon  the  con- 
junctiva is  not  felt,  and  does  not 
excite  the  flow  of  tears.  Fumes  in  the  nostril  have  no  effect,  and  on  the 
tongue,  especially  its  anterior  two-thirds,  substances  whose  taste-qualities 
are  allied  to  touch  are  not  recognized.  The  salivary  secretion  fails,  the 
mucous  membranes  are  dry,  and  from  slight  injury  ulcers  may  form  upon 
them,  particularly  over  the  cornea,  which  becomes  clouded,  opaque,  and 
may  perforate,  leading  to  panophthalmia  (neuroparalytic  ophthalmia). 
The  motor  portion  of  the  fifth  being  paralyzed,  the  jaws  are  not  closed 
so  firmly  on  the  affected  side,  and  in  opening  deviate  toward  that  side. 
The  weaker  action  of  the  temporal  and  masseter  can  be  felt  by  the  fingers. 
Diagnosis. — Anaesthesia  of  half  the  face,  including  the  mucous  mem- 
branes, when  it  exists  alone  points  to  lesion  of  the  Gasserian  ganglion  or 
of  the  nerve-trunk  between  this  and  the  pons.  Anaesthesia  corresponding 
to  one  branch  of  the  fifth  may  be  due  to  lesion  at  any  point  in  the  course 
of  the  branch.  When  the  fifth  nerve  and  the  cranial  nerves  next  in  order — 
the  sixth  or  seventh,  fourth,  or  third — are  affected  together,  the  lesion  is 
at  the  base  of  the  brain  involving  the  roots  of  these  nerves.  Anaesthesia 
of  one  side  of  the  face  and  of  the  arm  and  leg  of  the  same  side  (hemian- 


FiG.  389.  —  Normal  distribution  of  the  fifth 
nerve  to  the  face.  1.  V,  ophthalmic  division;  2.  V, 
superior  maxillary;  S.  V,  inferior  maxillary.  The 
names  on  the  different  areas  indicate  the  branches 
supplying  them.     (Flower.) — Posey  and  Spiller. 
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ivstliosia)  points  to  lesion  in  the  posterior  tliinl  of  the  posterior  liiiil)  of  the 
internal  capsule;  but  of  the  face  on  one  sitle  and  of  the  arm  and  l(;g  opposite 
(crossed  ana'sthesia)  lesion  in  the  pons,  on  the  side  of  the  facial  ana-sthesia. 
With  the  latter  there  may  1)C  loss  of  the  associated  moNciiK'nt  of  the  eyes 
to  this  side  anil  there  nuiy  be  a  correspon(Hn<f  crossed  motor  jjaralysis. 

Differential  Diagnosis. — Hysterical  heniiana3sthesia  is  not  associ- 
ated with  dryness  of  the  mucous  mend:)ranes;  the  tears  flow  on  irritation  of 
the  conjunctiA'a  and  the  special  senses  are  affected  on  the  arnesthetic  side. 

Tic  Douloureux.  —  'i'liis  is  an  a^Kravatod  and  persistent  form  of 
neui-algia  in  the  trigeminal  nerve. 

Pathology.— The  disease  has  often  been  described  as  idiopathic,  but 
recent  observations,  especially  by  Horsley,  Rose,  Putnam,  Spiller,  and 
others,  have  tended  to  show  that  there  are  degenerative  or  sclerotic  proc- 
esses in  the  nerve-fibres  and  in  the  Gasserian  ganglion.  'The  tendency  for 
the  disease  to  pass  slowly  but  surely  from  one  branch  to  the  other,  even 
after  the  branch  first  affected  has  been  excised,  seems  to  indicate  that  the 
process  spreads  from  one  group  of  neuron  cells  to  the  others  in  the  Gas- 
serian ganglion  in  somewhat  the  same  way  as  the  motor  neurons  of  the 
anterior  horns  of  the  spinal  cord  are  involved  in  progressive  muscular 
atrophy.     The  essential  causes  of  this  process  are  obscure. 

Symptoms. — The  chief  and  usually  the  only  symptom  is  pain. 
Lacbrymation,  flushing  of  the  face,  and  spasmodic  movements  of  the  facial 
muscles  are  occasionally  seen.  Herpes  has  been  observed  in  some  cases, 
but  it  is  doubtful  whether  it  belongs  to  the  disease  proper. 

The  pain  is  intense,  atrocious,  even  agonizing.  It  sometimes  occurs 
in  paroxysms  or  exacerbations,  but  in  many  cases  there  is  more  or  less 
constant  suffering.  The  paroxysms  are  usually  spontaneous,  but  they 
can  also  be  excited  by  trifling  causes,  such  as  movements  of  the  face, 
attempts  at  talking  or  eating,  or  even  a  draught  of  cold  air.  It  is  character- 
istic of  tic  douloureux  to  begin  in  one  division,  or  even  in  one  branch,  of 
the  fifth  nerve,  and  then  to  spread  in  time  to  other  branches.  The  progress 
is  usually  slow  and  chronic.  Many  cases  are  operated  on,  but  excision  of 
the  offending  branch,  while  often  giving  relief  for  longer  or  shorter  periods, 
seldom  effects  a  radical  cure,  the  pain  returning  in  another  branch. 

Spasm  of  the  facial  muscles  is  seen  in  some  cases  and  even  consti- 
tutes a  special  type  of  the  disease  (the  so-called  convulsive  or  epileptiform 
tic),  but  it  is  not  common.  The  pains  in  these  cases  are  usually  parox3^smal 
and  severe;  they  occur  with  lightning-like  quickness,  and  the  facial  mus- 
cles are  thrown  into  twitchings  and  spasmodic  movements.  The  taking 
of  food  is  sometimes  seriously  interfered  with  by  the  pain. 

Paralysis  and  anesthesia  are  not  seen  in  tic  douloureux.  Inhibition 
of  movement  is  caused  by  the  pain  and  the  fear  of  pain,  but  neither 
the  facial  nor  the  masticatory  muscles  (the  latter  of  which  are  supplied 
by  the  motor  branch  of  the  fifth  nerve)  are  truly  paralyzed.  Anaes- 
thesia in  the  territory  of  the  fifth  nerve  is  also  absent  as  an  almost 
universal  rule;  a  few  exceptions  have  been  noted,  but  they  properly 
raise  a  question  w^hether  the  case  is  typical.  Neurotrophic  disorder  of 
the  eye,  as  seen  in  organic  disease  of  the  fifth  nerve,  is  also  not  observed. 
The  affection  is  unilateral. 
47 
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Diagnosis. — The  disease  is  unmistakable.  The  gradual  establishment 
of  severe  pain  in  one  branch  of  the  fifth  nerve,  its  progress  in  time  to  other 
branches,  its  intractability,  and  the  facial  spasms  (when  they  occur)  are 
easily  recognized.  The  only  doubt  that  may  arise  is  with  reference  to  the 
causation  and  pathology. 

Organic  lesions  of  the  fifth  nerve,  such  as  occur  from  tumors,  meningitis, 
etc.,  may  cause  pain,  but  usually  they  also  cause  anaesthesia  of  the  face, 
brow,  eye,  and  tongue,  and  paralysis  of  the  masticatory  muscles,  and  the 
pain  is  not  always  intense  or  strictly  limited  to  a  branch  of  the  trigeminus. 
Moreover,  in  such  cases  the  symptoms  are  seldom  confined  to  the  fifth  nerve. 

The  term  "epileptiform,"  as  applied  to  the  type  in  which  facial 
spasms  occur,  is  a  misnomer.     The  disease  has  no  relation  to  epilepsy. 

Masticating  Spasm. — Tonic  spasm  in  the  domain  of  the  motor 
fifth  occurs  as  trismus  or  "lockjaw"  in  tetanus;  occasionally  in  tetany, 
in  hysteria,  and  reflexly  in  dental  affections,  like  caries  of  a  molar.  Clonic 
spasm,  noticeable  in  a  chill  and  in  the  epileptic  convulsion,  occurs  rarely 
as  an  isolated  affection  called  "chattering  teeth." 

V.  SEVENTH  NERVE. 

The  seventh  or  facial  nerve,  arising  from  a  nucleus  in  the  pons,  passes 
behind  and  over  the  sixth  nucleus  and  out  at  the  side  of  the  pons  near  its 
lower  border.  With  the  eighth  it  enters  the  internal  auditory  meatus, 
then  alone  passes  in  the  Fallopian  canal  close  to  the  tympanum,  and  finally, 
through  the  stylomastoid  foramen,  emerges  upon  the  face. 

Paralysis  of  the  facial  muscles  may  be  supranuclear  or  central  as  the 
result  of  lesion  of  the  centre  in  the  lower  Rolandic  cortex,  or  of  the  fibres 
from  this  centre  passing  down  through  the  brain,  commonly  as  a  part  of 
hemiplegia;  or  nuclear  in  consequence  of  lesion  of  the  nucleus  in  the  pons; 
or  infranuclear  from  lesion  of  the  nerve-trunk  at  any  point.  The  ordinary 
form  of  facial  palsy  is  "peripheral"  from  neuritis  in  the  Fallopian  canal, 
and  is  called  Bell's  palsy.  Hemorrhage  or  softening  in  the  pons,  damaging 
one  facial  nucleus,  may  paralyze  the  face  on  that  side  and  affect  the  adja- 
cent motor  pathway,  the  arm  and  leg  of  the  other  side  (crossed  paralysis). 
The  seventh  nerve  may  also  be  paralyzed  in  that  rare  form  of  tetanus 
known  as  cephalic  tetanus. 

At  its  emergence  from  the  pons  the  seventh  nerve  may  be  implicated 
in  meningitis,  or  compressed  by  a  new  growth,  which  may  also  involve  the 
sixth  and  eighth  nerves.  Within  the  Fallopian  canal  the  seventh  nerve 
may  be  encroached  upon  by  caries  of  the  temporal  bone  from  middle-ear 
disease.     It  may  be  damaged  in  operations. 

Bell's  Palsy. — This  affection  is  ascribed  to  neuritis  from  exposure. 
The  nerve  swells  in  its  bony  case  and  is  compressed.  The  corresponding 
half  of  the  face  is  rapidly  paralyzed. 

Symptoms, — The  lines  of  expression  are  smoothed  out;  the  mouth 
droops  on  that  side,  and  the  lower  eyelid  sags  and  lets  the  tears  run  down. 
In  "showing  the  teeth,"  the  mouth  and  cheek  are  dragged  toward  the 
sound  side;  in  looking  up,  the  forehead  does  not  wrinkle  on  the  affected 
side;  and  in  the  attempt  to  close  the  eye,  the  lids  remain  apart. 
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The  palate  moves  symmetrically  and  the  tongue  is  protruded  in  the 
middle  line,  tliough  by  tiie  distortion  of  the  mouth  it  appears  to  deviate. 
Liquid,  in  tlrinkinji.  or  saliva  runs  from  the  corner  o{  the  mouth,  and  in 
chewinji;  the  foiid  gathers  in  the  clieek.  The  sense  of  taste  on  the  front  of 
the  tongue,  supj)lied  by  the  chorda  tympani,  is  impaired  in  some  cases,  as 
this  nerve  accompanies  the  facial  within  the  Fallopian  canal  for  a  short  dis- 
tance. The  reaction  of  degeneration  occurs  typically  in  facial  palsy. 
Both  nerve  and  muscle  show  diniinishing  irritabihty  to  faradism  rfter  a 
few  days,  while  to  galvanism  the  muscle  contracts  excessively,  and  in  the 
serial  order  of  the  reaction  of  degeneration.  Bell's  palsy  is  rarely  sudden, 
but  usually  rapid,  developing  in  a  few  hours  or  days.  It  lasts  ordinarily 
two  or  three  months.  In  severe  cases,  after  four  or  five  months,  contrac- 
tures of  the  affected  muscles  deepen  the  lines  of  expression,  so  that  the 
face  appears  normal  or  the  sound  side  looks  weaker. 

Diagnosis. — In  recent  cases  the  condition  is  obvious.  In  older  ones 
the  muscular  contracture  and  overaction  may  conceal  it;  but  strong 
movements  in  showing  the  teeth  or  closing  the  eyes  will  show  the  difference 
of  the  two  sides.  Cerebral  (supranuclear)  paralysis  of  the  facial  is  usually 
a  part  of  hemiplegia.  In  this  form  the  upper  half  of  the  face  (orbicularis 
palpebrse,  frontalis,  and  corrugator  supercilii)  regains  power  in  a  few  days, 
through  its  bilateral  innervation  from  the  cortex;  and  even  the  lower  half 
moves  fairly  with  emotion,  as  in  quiet  smiling.  In  the  cerebral  form  the 
supra-orbital  reflex  is  preserved.  Lesion  at  the  base  of  the  brain  is  indicated 
by  concomitant  paralysis  of  adjacent  nerves,  particularly  the  sixth  and 
eighth.  Deafness  with  facial  palsy  may  result  from  tumor  also  involving 
the  eighth  nerve.  In  peripheral  (nerve-trunk)  palsies  the  entire  half  of 
the  face  is  affected  for  all  movements,  voluntary  or  emotional,  and  the 
electrical  reaction  shows  degeneration. 

Prognosis. — Early  return  of  power  though  sHght  is  a  good  sign.  Toward 
the  end  of  the  second  week  of  paralysis  an  electrical  examination  gives  valu- 
able information.  If  at  this  time  the  faradic  irritability  is  simply  lessened, 
the  paralysis  will  disappear  in  about  two  months;  if  lost,  the  outlook  is 
bad,  though  some  return  of  power  is  possible  after  several  months.  With 
the  loss  of  faradic  irritability  occur  the  true  reactions  of  degeneration  to 
the  galvanic  current. 

Facial  Spasm. — As  a  symptom  this  occurs  in  epilepsy  and  chorea,  in 
facial  paralysis,  in  cerebral  palsies  as  a  part  of  athetosis,  and  as  habit 
spasm.  The  habitual  occurrence  of  spasm  in  one  or  several  muscle-groups 
of  the  face  is  called  convulsive  tic.  The  orbicularis  palpebrse  and  the  zygo- 
matics are  its  most  frequent  seat.  Convulsive  tic  is  a  disease  of  later  middle 
life  (forty-five  to  sixty)  more  frequent  in  women.  Prolonged  anxiety  is  a 
factor;  also,  reflexly,  a  great  variety  of  painful  affections,  as  caries  of  a  tooth. 

Symptoms. — In  the  usual  form  of  convulsive  tic  the  eye  is  squeezed 
shut  and  the  angle  of  the  mouth  drawn  out  and  up  momentarily  at  inter- 
vals. It  is  generally  made  worse  by  disturbing  emotions.  The  spasm 
may  be  more  extensive,  involving  other  muscles  of  the  face,  mouth, 
neck,  or  arms,  and  especially  in  the  platysma,  which  stands  out  on  the  side 
of  the  neck.  In  severe  cases  the  spasm  occurs  in  numerous  quick  jerks 
or  frequently  repeated  contractions  in  the  course  of  two  or  three  minutes. 
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Convulsive  tic,  usually  slight  at  first,  increases  gradually  in  the  intensity 
and  frequency  of  the  spasm,  and  in  the  extent  of  the  musculature  involved. 
It  is  Hkely  to  continue  indefinitely,  but  sometimes  ceases  after  years. 
Intermissions  of  several  months  may  happen. 

Diagnosis. — Facial  spasm  is  unmistakable.  The  spasm  may  be  symp- 
tomatic of  some  gross  disease.  True  convulsive  tic  is  idiopathic.  Sources 
of  reflex  irritation  in  the  teeth,  eyes,  etc.,  must  be  investigated.  Intra- 
cranial disease,  causing  facial  spasm,  ma}'  be  tumor  or  other  lesion  of  the 
face  centre  in  the  cortex,  or  of  the  root  of  the  seventh  nerve  beneath  the 
pons.  From  such  a  cause  the  affected  muscles  often  will  be  found  paretic, 
or  will  become  paralj^zed. 

VI.  EIGHTH  NERVE. 

The  auditory  nerve  is  physiologically  two  nerves — the  cochlear  for 
hearing,  the  vestibular  for  equilibration.  From  the  distributions  in  the 
internal  ear  (the  cochlea  and  the  semicircular  canals)  the  two  parts, 
united  as  the  eighth  nerve,  pass  from  the  internal  auditory  meatus  into 
the  side  of  the  pons.  Here  the  two  parts  of  the  nerve,  again  separating, 
embrace  the  inferior  cerebellar  peduncle,  the  cochlear  on  its  outer  side, 
the  vestibular  on  the  inner,  to  connect  with  various  nuclei  in  the  pons 
and  thence  to  seek  different  central  goals.  The  cochlear  fibres  pass  up  in 
the  lateral  fillet,  and  by  way  of  the  postgeminum  and  postgeniculum  reach 
the  auditory  centre  in  the  first  temporal  convolution.  The  vestibular 
fibres  pass  to  the  middle  lobe  of  the  cerebellum. 

The  Barany  tests  of  the  labyrinth  and  the  vestibular  nerve  are  now 
much  relied  on  by  some  observers  for  determining-  the  location  of  lesions 
in  the  pons,  cerebellum,  and  cerebellopontile  angle.  These  tests  require 
special  skill  and  pertain  to  the  otologist.  They  depend  upon  interference 
with  certain  normal  reactions  of  the  vestibular  nerve  apparatus.  These 
normal  reactions  are  vertigo,  nystagmus,  past-pointing  and  falling,  when 
the  individual  is  rotated  in  a  revolving  chair,  or  when  the  external  ear 
is  douched  with,  warm  or  cold  water.^ 

Deafness. — 'Total  deafness  from  birth  or  early  childhood,  depriving 
the  child  of  speech,  constitutes  deaf-mutism.  Acquired  deafness  frequently 
depends  on  disease  of  the  labyrinth ;  but  this  is  often  secondary  to  middle- 
ear  disease,  particularly  of  the  chronic  catarrhal  variety,  or  to  meningitis 
by  extension  through  one  of  the  foramina.  Basal  fracture  often  enters  the 
internal  ear.  The  eighth  nerve  at  its  junction  with  the  pons  may  be  involved 
in  meningitis,  aneurism,  or  tumor,  particularly  fibroma  of  the  nerve  sheath. 
Degenerative  disease,  as  tabes,  may  attack  the  eighth  nerve.  Pontine  lesions 
rarely  affect  this  nerve ;  but  at  the  level  of  the  posterior  geminum,  in  the 
hinder  part  of  the  internal  capsule  or  in  the  first  temporal  convolution,  the 
auditors'  pathway  may  be  damaged  by  tumor,  hemorrhage,  softening,  etc., 
causing  deafness  of  the  opposite  ear.  Impaired  hearing  may  be  functional, 
as  in  hysteria. 

Symptoms. — If  no  objective  signs  of  obstruction  of  the  external  meatus 
or  disease  of  the  middle  ear  are  present,  deafness  may  be  ascribed  to  con- 

^  See  footnote  references,  page  724. 
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ilitions  Mliicli  att'ect  the  reception  of  sound  in  the  labyrinth  or  its  conduction 
I)y  the  auilitoiy  nerve,  or  to  lesions  iiivolvinj;  tlie  (M-utral  auditory  tract. 
This  is  especially  the  case  when  the  deafness  is  unilateral.  AVhen  the 
sound  of  a  tuning-fork  held  against  the  mastoid  process — bone  conduction — 
has  ceased  to  be  heard  but  is  again  perceived  when  the  in.strument  is  moved 
to  a  position  o|)posite  tJie  external  nieatu.s — aerial  conduction — laby- 
rinthine disease  may  be  susj)ected.  AVhen  in  unilateral  deafness  the  sound 
of  a  tuning-fork  in  contact  with  the  vertex  at  the  middle  line  Is  perceived 
more  distinctly  on  the  side  of  the  deaf  ear,  the  fault  of  hearing  is  due  to 
the  conducting  apparatus;  when  it  is  heard  more  distinctly  or  only  in  the 
sound  ear,  the  deafness  is  caused  by  labyrinthine  disease.  In  the  latter 
condition  there  is  an  interval  varying  from  one  to  several  seconds  between  the 
time  at  which  the  patient  ceases  to  hear  the  sound  and  the  examiner  ceases  to 
feel  the  vibrations  of  the  fork.  There  are  no  direct  means  by  which  deafness 
arising  from  lesion  of  the  auditory  nerve  in  its  course  can,  in  the  absence 
of  the  signs  of  involvement  of  adjacent  structures,  be  distinguished  from 
that  caused  by  disease  of  the  auditory  centres. 

The  locality  of  the  eighth  nerve-root,  spoken  of  as  the  cerebellopontile 
angle,  is  a  favorite  seat  of  tumor  (fibroma)  which  grows  from  the  sheath 
of  this  nerve.  This  is  recognized  by  its  pressure-effects,  paralysis  of  the 
facial  and  external  rectus  on  the  same  side,  deafness,  vertigo,  and  inco- 
ordination, the  latter  partly  of  cerebellar  origin.  Deafness  may  be  an 
early  or  initial  symptom  in  those  cases  of  tumor  of  the  acoustic  nerve,  as 
Gushing  has  recently  insisted  on ;  and  involvement  of  the  fifth  nerve  may 
occur  among  the  pressure,  or  neighborhood,  symptoms,  and  be  first  shown 
by  abolition  of  the  conjunctival  reflex.  Deafness  from  a  higher  seat,  the 
quadrigeminal  region,  or  the  internal  capsule  (posterior  extremity)  is 
usually  associated  with,  hemianopsia,  and  sometimes  with  other  disturbances 
on  the  same  side.  Cortical  deafness  is  lilvely  to  be  of  special  character 
(word-deafness,  etc.)  related  to  aphasia.  Sudden  deafness  indicates  a  vas- 
cular lesion,  especially  hemorrhage,  most  frequently  in  the  internal  ear. 
Syphilitic  inflammation  may  involve  the  eighth  nerve  and  the  labyrinth. 
Hysterical  deafness  may  be  recognized  by  the  associated  symptoms. 

Auditory  Irritation.  —  Uncomfortable  acutencss  of  hearing  (hyper- 
aeusis)  is  ordinarily  hysterical,  though  obser^^ed  occasionally  in  facial  palsy. 
Tinnitus  aurium  embraces  simple  subjective  noises,  as  ringing,  hissing,  and 
roaring,  referred  either  to  the  ear  or  to  some  part  of  the  head.  ]\Iore  elabo- 
rate sounds,  as  words  seemingly  spoken  in  the  ears,  in  other  parts  of  the 
body,  or  at  a  distance,  are  called  auditory  hallucinations.  Tinnitus  is  a 
common  symptom  in  the  various  diseases  of  the  internal  ear,  as  well  as  of 
the  middle  ear  and  external  meatus.  Tinnitus  may  arise  especially  in  elderly 
persons,  without  definite  cause.  It  is  common  in  neurasthenia.  In  some 
cases  it  has  a  pulsating  character,  and  is  then  referred  to  vasomotor  dis- 
turbance in  the  internal  ear.  Head  injuries,  sudden  loud  noises,  and,  above 
all,  the  habitual  subjection  to  noise  (as  in  boiler-makers)  dispose  to  it. 
Tinnitus  is  commonly  associated  with  partial  deafness,  but  may  be  accom- 
panied by  hyperacusis. 

Diagnosis. — Irritation  of  the  cortical  centre  (first  and  second  temporal 
convolutions)  is  a  cause  of  hallucinations  of  hearing,  not  of  simple  tinnitus. 
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Tinuitus  due  to  irritation  of  the  eighth  nerve-trunk  is  known  by  the  asso- 
ciated symptoms.    Disease  of  th©  internal  ear  is  the  commonest  cause. 

Prognosis. — In  a  case  of  organic  origin  the  prognosis  is  that  of  the 
primary  disease.  In  functional  disease,  like  neurasthenia,  the  symptom 
subsides  as  the  patient  improves.  In  some  instances  tinnitus  is  stubbornly 
persistent. 

Meniere's  Disease. — ^An  affection  characterized  by  noises  in  the  ear, 
sudden  attacks  of  vertigo  with  nausea  and  vomiting,  and  nervous  deafness, 
which  in  many  cases  is  progressive.  The  attacks  are  often  apoplectiform, 
with  momentary  loss  of  consciousness. 

This  disease  was  first  described  by  Meniere  in  1861.  The  term  should 
be  restricted  to  the  affection  characterized  by  the  complexus  of  symptoms 
about  to  be  described. 

Etiology. —  Age  plays  an  important  part  in  the  predisposition.  The 
affection  is  very  rare  in  early  life.  In  a  large  proportion  of  the  cases  the 
attacks  first  show  themselves  between  forty-five  and  fifty-five,  but  they  may 
come  on  much  later.  Men  suffer  more  frequently  than  women.  Nothing 
is  known  of  the  exciting  causes. 

Symptoms. — The  disease  is  paroxysmal,  the  attacks  occurring  at  irregu- 
lar intervals,  and  very  often  in  series,  several  of  which  may  take  place  in 
one  day  or  on  successive  days.  Such  series  or  single  attacks  may  be 
separated  by  intervals  of  weeks  or  even  months.  The  attack  begins  sud- 
denly with  tinnitus  aurium  and  subjective  or  objective  vertigo  of  such  inten- 
sity that  the  patient,  in  order  to  prevent  himself  from  falling,  is  obliged 
immediately  to  catch  some  support  or  to  sit  or  lie  down.  If  loss  of  con- 
sciousness occurs  it  is  momentary.  Occasionally  ocular  symptoms  accom- 
pany the  attack.  These  consist  of  diplopia  or  nystagmus.  Forced  move- 
ments may  occur,  and  in  the  intervals  of  frequent  attacks  there  is  an  impair- 
ment of  equilibrium,  so  that  the  patient  walks  with  difficulty.  The  attack 
is  usually  of  short  duration.  As  the  vertigo  passes  off  the  patient  is  pale, 
breaks  into  a  profuse  sweat,  suffers  from  nausea,  or  there  may  be  actual 
vomiting.  As  a  rule,  there  is  no  disease  of  the  middle  ear.  When  it 
is  present  the  association  is  accidental.  The  deafness,  which  is  nervous, 
usually  affects  one  ear  only.  It  is  progressive  but  not  often  complete.  When 
deafness  becomes  complete  the  vertigo  ceases,  the  end  organs  of  the  nerve 
being  destroyed. 

Three  principal  theories  have  been  suggested  to  account  for  the  phe- 
nomena of  Meniere's  disease:  1.  That  the  symptoms  are  due  to  lesions 
of  the  labyrinth.  There  is  progressive  degeneration  of  the  nerve  or  its 
end  organs.  2.  That  the  disease  is  a  vasomotor  neurosis  of  the  vessels  of 
th.e  labyrinth.  3.  That  the  primary  trouble  consists  in  an  affection  of  the 
centres  for  hearing  and  equilibration.  Of  these  the  first  is  at  present 
generally  accepted. 

Diagnosis. —  The  direct  diagnosis  of  Meniere 's  disease  rests  upon  the 
paroxysmal  vertigo,  the  apoplectiform  seizure,  the  occurrence  of  tinnitus, 
nausea,  and  vomiting,  and  the  progressive  nervous  deafness.  The  differ- 
ential diagnosis  between  the  vertigo  which  is  so  prominent  a  symptom  and 
other  forms  of  vertigo  depends  upon  the  association  of  the  foregoing  symp- 


DIvSEASES  OF  THE  CKAMAI.  M.i;\  i;s.  743 

toiiis,  tilt'  paroxysmal   iialiiic  ol'  llic  attack,  ainl  tin-  ahsciiic  of  dtlicr  patho- 
lotiical  stairs  iisiiall\-  attciHlcd  with  vci'ti^^o. 

Prognosis.-  -This  is  uiici'rtaiii.  A  small  pruixirlioii  of  tla-  eusfs  Iltiui- 
iiatf,  al'tfi'  a  \arial)h'  duration,  in  complete  recovery,  with  total  loss  of 
lu-ariMj^-  ill  the  alVcctcd  side.  More  coiimionlv  the  disease  proves  pei-sistent 
and  intractable,  and.  with  jx-riods  of  oxacerhation  and  improvement  for 
which  no  explanation  is  to  he  found,  continues  throu<fho\it  life.  In  rare 
instances  the  .symptoms  are  so  severe  that  tiie  patients  l)ecome  bed-ridden. 

VII.  NINTH  Ni:U\  K. 

The  ninth,  tenth,  and  eleventh  nneloi  form  a  continuons  chain  of  gray 
matter,  and  the  nerves  a  continuous  line  of  fibres  si)rin.uin«^  from  the  side 
of  the  medulla,  in  the  order  of  their  numbering.  The  ninth  or  glossopharyn- 
geal, mainly  sensory,  supplies  the  back  of  the  tongue,  the  soft  palate,  tonsils, 
and  adjacent  pharynx,  also  the  Eustachian  tube  and  middle  ear.  The 
nniscles  of  the  upper  pharynx  are  probably  governed  by  the  ninth. 

Tumors  or  meningitis  affect  the  ninth  usually  in  company  with  other 
nerves.  Swallowing  is  embarrassed  by  lesions  of  the  nerve-trunk  or,  as  in 
glosso-labio-laryngeal  paralysis,  by  degeneration  of  its  nucleus. 

VIII.  TENTH  NERVE. 

The  tenth  nerve,  termed  the  pneumogastric  or  vagus,  arises  in  the 
medulla  by  a  line  of  nuclei  and  fibres  continued  downward  from  those  of 
the  ninth.  It  is  the  chief  of  the  "bulbar"  nerves  in  the  variety  and 
importance  of  its  functions,  supplying  motor  fibres  to  the  muscles  of  the 
pharynx,  cesophagus,  stomach,  and  intestines,  and  to  those  of  the  larynx, 
trachea,  and  bronchi ;  sensor}^  fibres  to  the  dura  mater,  external  ear,  pharynx, 
a?sophagus,  stomach,  larynx,  trachea,  bronchi,  and  the  pericardium;  and 
spinal  fibres  to  the  heart,  liver,  spleen,  pancreas,  kidneys,  suprarenal  bodies, 
and  intestinal  blood-vessels.  The  "respiratory  centre"  and  "cardiac  cen- 
tre" are  thus  contained  in  the  vagus  nucleus,  though  for  these  vital  func- 
tions, as  for  vasomotor  regulation  and  for  the  movements  of  the  stomach 
and  intestines,  the  sympathetic  acts  in  connection  with  this  nerve. 

The  tenth  nucleus  may  be  implicated  in  softening,  hemorrhage,  or 
tumor  of  the  medulla,  usually  with  adjacent  nuclei,  inducing  paralytic  effects 
in  combination  known  as  "bulbar  symptoms."  Degeneration  of  the  tenth 
nucleus  in  glosso-labio-laryngeal  paralysis  (chronic  bulbar  palsy)  and  its 
inflammatory  destruction  in  acute  bulbar  palsy  are  responsible  for  the 
impaired  phonation,  difficult  swallowing  (mainly),  and  embarrassed  cardiac 
and  respiratory  action.  In  cerebral  disease,  particularly  bilateral  softening 
in  the  neighborhood  of  the  internal  capsules,  these  symptoms  are  due  to 
the  destruction  of  the  motor  fibres  destined  to  these  nuclei  (pseudo- 
bulbar paralysis).  The  root  of  the  vagus  may  be  the  source  of  these  symp- 
toms in  like  combination  from  basilar  meningitis,  tumor,  or  aneurism  of 
the  vertebral  artery. 

In  the  neck  the  nerve-trunk  accompanying  the  carotid,  or  lower  dovra 
winding  over  the  subclavian,  may  be  compressed  by  an  aneurism  or  tumor, 
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or  damaged  iu  operation.  This  nerve  is  involved  in  toxic  or  infectious 
neuritis  more  frequently  than  is  ordinarily  thought.  The  affection  of  the 
pneumogastric  nucleus  or  trunk  maj^  be  of  a  degree  to  induce  irritative 
symptoms  (slowness  of  the  heart's  action,  spasm  of  the  larynx,  and  vomit- 
ing), or  paralytic  symptoms  (paralysis  of  the  larynx,  embarrassed  respira- 
tion, and  rapid  pulse). 

The  inferior  or  recurrent  laryngeal  nerve,  branching  from  the  tenth  at 
the  base  of  the  neck,  winds  around  the  great  vessels — the  aorta  on  the  left, 
the  subclavian  on  the  right  side. — and  ascends  back  of  the  trachea  to  the 
larynx,  of  which  it  supplies  the- most  important  muscles. 


IX.  ELEVENTH  NERVE. 

The  accessory  fibres  of  the  spinal  accessory  join  the  vagus  nerve,  of 
which  they  form  mainly  the  recurrent  laryngeal  branch.  The  spinal  por- 
tion, composed  of  several  motor  roots 
of  the  cervical  cord,  forms  part  of  the 
(  eer\dcal  plexus  and  supplies  the  sterno- 
mastoid  and  the  upper  portion  of  the 
trapezius  muscle.  Spasm  of  these  mus- 
cles causes  torticollis.  Paralysis  of  the 
muscles  supplied  by  the  spinal  acces- 
sory results  from  degeneration  of  the 
cervical  gTay  matter  in  progressive 
muscular  atrophy,  from  lesion  of  the 
trunk,  in  meningitis  or  brain  tumor, 
and  from  wounds,  tumors,  vertebral 
disease,  etc.,  in  the  neck.  Paralysis  of 
the  sternomastoid  alone  may  result 
from  a  wound  of  this  muscle,  severing 
the  nerve-trunk  within  it.  In  paralysis 
of  one  spinal  accessory,  the  head  can- 
not be  turned  to  the  other  side,  the 
sternomastoid  and  the  upper  border  of 
the  trapezius  are  relaxed  and  in  time 
wasted,  and  all  movements  about  the 
shoulder,  as  raising  the  arm,  are  em- 
barrassed. "When  this  paralysis  is 
bilateral  the  head  falls  backward  or  foi-^vard,  according  as  the  sternomastoid 
or  the  trapezius  is  more  affected. 

Bilateral  paralysis  of  the  spinal  accessory  is  conspicuous  in  meningitis, 
especially  the  tuberculous  form  of  childhood,  and  in  progressive  muscular 
atrophy.  Lesion  of  the  nerve  at  the  base  of  the  brain,  including  the  acces- 
sory part  (laryngeal  fibres),  paralyzes  the  vocal  cords,  and  is  likely  at  the 
same  time  to  implicate  the  hypoglossal  or  the  glossopharyngeal  and  paralyze 
the  tongue  or  the  palate. 

Torticollis  or  Wry=neck — Accessory  Spasm. — True  torticollis  is  a  devia- 
tion of  the  head  due  to  abnormal  action  of  the  muscles  supplied  by  this  nerve. 
It  may  be  a  fixed  deformity — congenital  wry-neck — or.  due  to  spasm — spas- 
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modic  wry-nock.  Jii  coiiLri'iiital  torticollis  tin  re  is  ati-ophy  of  ntck  niuscles, 
priiifipally  the  stcnioiiiastoid,  in  eonsctiueiice  of  prenatal  poliomyelitis  or 
of  injury  to  the  muscles  during;  labor.  Contraction  of  the  sternoniastoid 
tilts  the  head  toward  the  affected  side  and  at  the  same  time  rotates  the  face 
toward  the  opposite  side.     The  muscle  stands  out  ri;,Md. 

Spasmodic  torticollis  is  of  the  jiatuie  of  facial  tic,  and  like  it  uiay  be 
either  tonic  or  clonic.  The  position  of  the  liead  ordinarily  is  governed  by  the 
sternomastoid,  but  in  some  cases  there  is  backward  tilting  in  consecpience 
of  contraction  of  the  trapezius.  When  the  alfection  is  bilateral  the  Irape/ii 
draw  the  head  backward, — retroeollic  spasm, — aided  by  both  stcrnomastoids, 
and  the  froiitales  nniscles  in  association  raise  the  eyebrows.  Spasmodic 
torticollis  appears  usually  in  middle  life,  is  more  frequent  in  women,  and 
has  been  ascribed  to  a  variety  of  causes.  Its  source  in  typical  cases  is 
probably  cortical.  It  may  be  ushered  in  by  pain  and  stiffness  about  the  neck, 
but  as  a  rule  the  spasm  sets  in  gradually.  It  generally  centres  in  the  sterno- 
mastoid and  may  be  confined  to  it,  but  the  trapezius  of  the  same  side  and  the 
splenius  of  the  other  are  commonly  associated  with  the  sternomastoid  in 
spasm.  The  head  is  tilted  sidewise  and  slightly  backward  and  twi.sted  to 
the  other  side,  more  frequently  the  left. 

In  bilateral  (retroeollic)  spasm  the  face  is  turned  upward  and  the  eye- 
brows raised  synchronously.  Ordinarily  with  the  tonic  variety  of  torticollis, 
as  it  becomes  intense,  clonic  spasms  are  associated.  The  intensity  varies, 
and  intermissions  are  frequent.  The  affection  may  involve  various  muscles 
of  the  arm  or  face.    The  affected  neck  muscles  hypertrophy  in  time. 

The  diagnosis  is  obvious.  The  rotation  of  the  head  to  one  side  and  its 
slight  inclination  to  the  other  side,  on  which  the  sternomastoid  muscle 
stands  out  prominently,  especially  when  this(  position  is  emphasized  by  clonic 
jerkings,  cannot  be  mistaken.  So-called  rheumatic  torticollis,  "stift'-neck," 
is  marked  by  its  acute  appearance,  often  after  exposure,  with  lameness  and 
tenderness  of  the  neck  muscles.  "False  torticollis"  is  an  unnatural  position 
of  the  head  from  gross  disease  in  the  neck,  mo.st  frequently  of  vertebra?, 
as  Pott 's  disease  and  spondylitis  deformans.  In  these  conditions  the  sttrno- 
mastoid  is  prominent  on  the  side  to  which  the  head  is  turned.  Hysterical 
torticollis  occurs  in  younger  persons  with  other  signs  of  hysteria.  True 
torticollis  is  more  common  in  middle  life. 

Congenital  torticollis  may  be  relieved  by  operation.  Spasmodic  torti- 
collis is  chronic  and  intractable.  Often  after  increasing  for  years  it  be- 
comes stationary.  There  are  cases  in  which  remissions  are  frequent  and 
intermissions  occur,  sometimes  lasting  many  months.  The  disease  is  of  no 
consequence  beyond  annoyance  and  embarrassment.  Patients  sometimes 
complain  of  fatigue  or  pain  in  the  affected  muscles. 

X.  T^^:ELFTH  nerve. 

The  hypoglossal  nerve,  governing  the  muscles  attached  to  the  hyoid 
bone,  controls  the  movements  of  the  tongue.  "Within  the  cranium  and 
in  the  upper  part  of  the  neck  it  is  near  the  pneumogastric  and  spinal  acces- 
sory nerves,  with  which  it  often  is  associated  in  d-isease,  and  the  lips  have 
some  nuclear  connection  of  movement  with  the  tongue.    In  bulbar  paralysis, 
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acute  and  chronic,  the  hypoglossal  nuclei  are  a  focus  of  the  disease ;  and 
they  occasionally  are  degenerated  in  tabes  and  paresis.  In  hemiplegia  the 
cerebral — supranuclear — fibres  for  the  tongue  are  commonly  included  in  the 
lesion  between  the  lower  part  of  the  motor  cortex  and  the  hypoglossal 
nucleus  in  the  medulla.  The  roots  in  the  medulla  may  be  damaged  by 
hemorrhage  or  by  tumor,  which  usually  implicates  the  main  pathway  to 
the  opposite  arm  and  leg;  or  the  roots  emerging  from  the  medulla  may 
be  involved,  often  with  the  tenth  and  eleventh,  in  meningitis,  syphilis,  or 
tumor.  In  the  upper  part  of  the  neck  various  gross  diseases  or  wounds 
may  injure  the  hypoglossal  trunk  with  the  spinal  accessory. 

Paralysis  of  the  tongue  without  sensory  disturbance  is  the  effect  of 
hypoglossal  lesion.  When  this  is  bilateral  the  tongue  is  motionless.  When 
paralyzed  on  one  side  the  tongue,  protruded,  curves  toward  the  affected 
side,  speech  is  thick,  and  chewing  is  awkward.  The  affected  half  in  time 
wastes,  shows  fibrillary  tremors,  and  is  puckered  with  transverse  folds. 
When  the  lesion  is  nuclear,  as  in  bulbar  palsy,  the  lips  share  in  the  atrophy ; 
when  it  is  cerebral  the  tongue  shows  no  trophic  change.  Associated  par- 
ticularly with  double  hemiplegia,  often  slight  in  degree,  paralysis  of  the 
tongue,  with  other  bulbar  symptoms,  constitutes  "pseudobulbar  paralysis." 

Paralysis  of  the  tongue  from  cerebral  disease  is  commonly  a  part  of 
hemiplegia.  Nuclear  palsy  is  generally  bilateral  and  a  part  of  "bulbar 
palsy,"  recognizable  by  its  combination  of  paralyses  with  atrophy,  in 
particular  of  the  tongue.  The  similar  combination  of  palsies  in  pseudo- 
bulbar paralysis  is  not  associated  with  atrophy,  but  there  may  be  slight 
hemiplegia  or  diplegia ;  sometimes  a  history  of  repeated  attacks.  Paralysis 
of  one-half  of  the  tongue  and  of  the  opposite  arm  and  leg — a  form  of 
crossed  paralysis — indicates  a  lesion  of  the  medulla  at  the  level  of  the 
hypoglossal  nucleus  on  the  side  on  which  the  tongue  is  paralyzed  and 
wasted.  Paralysis  of  half  the  tongue,  usually  with  atrophy  and  associated 
by  implication  of  the  spinal  accessory  with  paralysis  of  the  palate  and 
vocal  cord  on  the  same  side  (Hughlings  Jackson),  points  to  lesion  of 
the  nerve  within  the  skull  or  in  the  upper  part  of  the  neck.  The  prognosis 
depends  on  the  seat  and  character  of  the  lesion.  As  a  rule,  it  is  unfavorable ; 
the  likelihood  of  improvement  is  slight,  even  in  the  syphilitic  eases. 

Spasm  of  the  tongue  is  an  incident  of  the  epileptic  convulsion  and  of 
chorea.    It  occurs  also  as  a  rare  phenomenon  in  hysteria. 

DISEASES  OF  THE   SPINAL  CORD. 

I.  SPINAL  iMENINGITIS. 

Two  varieties  are  usually  mentioned — leptomeningitis,  inflammation  of 
the  pia,  and  pachymeningitis,  inflammation  of  the  dura.  Syphilis  causes 
a  meningomyelitis  in  which  both  membranes  may  be  involved.  Tuberculous 
meningitis  of  the  cord  is  very  rare,  unless  associated  with  the  same  affection 
of  the  brain.  A  meningomyelitis  is  caused  by  spinal  caries,  and  in  these  cases 
the  cord  as  weU  as  the  membranes  is  involved.  Cerebrospinal  fever  is  an 
acute  infectious  disease  which  involves  the  membranes  of  both  the  brain  and 
cord.  There  is  an  affection  called  hypertrophic  pachymeningitis,  especially 
of  the  cervical  region,  in  which  the  dura  is  much  thickened  and  the  cord 
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more  or  less  involved;  it  is  sometimes  ciuiscd  liy  ti-iiiiina,  hiit  in  many  cases 
the  causation  is  not  i-lrar.  rnrulent  menin<i:itis  of  septic  orij?in  Ls  common; 
sometimes  such  an  inlVclion  extends  from  the  membranes  of  the  l)rain,  as 
after  an  otitis  media  ;  or  from  the  pelvis,  as  in  the  pnei-perium;  or  from  hed- 
sores.     A  pneumocoeens  infection  occurs. 

Pathology. — The  membranes  are  congested,  tliieUened,  and  sometimes 
covered  with  a  fibrinous  or  purulent  exudate.  The  nerve-roots  are  often 
implicated,  and  the  cord  itself  may  be  involved  in  various  degrees.  The 
olfending  microbe  can  often  be  isolated  after*  a  lumbar  puncture. 

Symptoms. —  Irritation  of  the  nerve-roots  is  an  early  symptom;  hence 
there  are  pain,  stiffness  of  the  back,  opisthotonos,  contractures  of  mascles, 
and  even  slight  clonic  spasms.  Kernig's  sign  is  usually  present.  Later  in 
the  ease  there  may  be  pressure  symptoms,  as  paralysis  and  anaesthesia. 
In  very  acute  cases  there  may  be  chill  and  fever. 

Pachymeningitis  cervicalis  hypertrophica  is  an  affection  almost  sui 
generis,  especially  as  caused  by  trauma.  It  may  closely  resemble  syringo- 
myelia. There  is  flaccid  atrophic  paralysis  of  the  shoulders  and  arms, 
spastic  paralysis  of  the  lower  limbs,  and,  in  some  cases,  the  dissociation 
symptom,  that  is,  abolition  of  the  pain  and  thermal  senses  with  preservation 
of  the  tactile  sense.    There  may  also  be  pain  and  stiffness  about  the  neck. 

Diagnosis. — It  is  scarcely  possible  to  distinguish  a  pure  meningitis 
from  a  meningomyelitis ;  the  symptoms  of  disease  of  the  membranes  are 
likely  to  be  associated  with  some  evidence  of  implication  of  the  cord.  "Where 
symptoms  of  irritation  predominate,  as  pain,  stiffness,  hyperassthesia,  etc., 
we  may  suspect  that  the  membranes  are  the  more  concerned.  Later,  when 
paralysis  and  anesthesia  with  incontinence  appear,  we  interpret  these 
sjTuptoms  to  mean  that  the  cord  is  involved.  The  eccentric  pains,  felt  at 
points  in  the  chest  or  abdomen,  may  suggest  some  deep-seated  visceral  disease, 
but  the  diag-nosis  can  usually  be  made  from  the  associated  symptoms.  The 
determination  of  syphilis  as  a  cause  of  meningitis  is  always  of  first  im- 
portance. The  history  of  the  case  may  point  that  way,  but  it  is  not  always 
to  be  relied  on,  especially  when  it  is  negative.  The  Wassermann  and  other 
laboratory  tests  of  the  cerebrospinal  fluid  are  more  nearly  conclusive. 

II.  MYELITIS. 

This  term  should  be  restricted  to  true  inflammation  of  the  spinal  cord. 
In  the  past,  however,  it  has  been  loosely  used  for  a  variety  of  lesions,  such 
as  softening  and  the  destructive  effects  of  trauma.  When  the  term  is  properly 
restricted  it  will  be  found  that  genuine  myelitis  is  not  a  common  affection. 

Etiology. —  This  disease  is  doubtless  due  in  every  case  to  some  form 
of  infection  or  toxaemia.  The  old  ideas  that  it  was  caused  by  exposure 
to  cold,  to  worry,  to  sexual  excesses,  and  other  such  far-fetched  notions 
are  no  longer  credible.  At  most,  cold  can  act  but  as  a  predisposing  cause. 
It  is  even  doubtful  whether  alcohol  causes  myelitis.  Syphilis  frequently 
causes  a  meningomyelitis,  but  this  is  such  a  distinct  affection  that  it  is 
treated  under  a  separate  heading.  Among  the  causes  assigned  are  the 
infectious  diseases,  such  as  septic  infection,  varicella,  gonorrhoea,  and 
measles.    It  is  claimed  that  malaria  may  cause  it.    But  except  in  the  case 
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of  sepsis  all  these  causes  are  very  doubtful.  Typhoid  fever  and  smallpox 
may  cause  multiple  neuritis,  which  might  be  mistaken  for  myelitis  by  a  care- 
less observer.  In  fact,  these  two  latter  diseases  must  be  carefully  distin- 
guished. A  destructive  myelitis  may  be  caused  by  spinal  caries  of  tuber- 
culous origin,  but  otherwise  tubercle  does  not  often  attack  the  cord.  Injury 
may  cause  extensive  lesions  in  the  spinal  cord,  and  these  may  become 
secondarily  infected,  but  they  are  not  primarily  inflammatory^,  nor  do  they 
become  so  in  every  case.  Cancer  of  the  vertebra  may  also  cause  myelitis. 
There  are  also  special  forms  of  myelitis,  such  as  the  anterior  poliomyelitis, 
or  inflammation  of  the  anterior  horns  of  the  gray  matter,  but  these  affections 
are  described  apart.  Finallj^,  eases  occur  in  which  acute  transverse  softening 
is  found  post  mortem,  suggesting  the  idea  of  acute  infection,  but  the  cause 
is  obscure.  In  fact,  not  a  few  eases  of  myelitis,  and  myelitic  softening, 
cannot  be  satisfactorily  accounted  for,  unless  they  can  be  traced  to  syphilis. 

The  spinal  membranes  are  often  involved  in  cases  of  myelitis,  so  that 
in  effect  the  condition  is  one  of  meningomyelitis,  and  the  cause,  whatever 
it  be,  may  act  primarily  on  the  membranes. 

Pathology. —  This  disease  may  be  transverse,  focal,  disseminated,  or 
diffused.  In  transverse  myelitis  the  lesion  implicates  the  whole  thickness 
of  the  cord,  but  it  may  be  comparatively  limited  in  its  upward  and  down- 
ward extent ;  in  fact,  not  more  than  one,  two,  or  three  segments  may  be 
involved.  Focal  myelitis,  described  by  some  authors,  is  much  more  rare; 
as  the  name  implies,  the  lesion  is  discrete;  and  in  the  disseminated  variety 
there  are  more  than  one  such  lesion  scattered  in  various  places  in  the  cord. 
Diffused  myelitis  is  merely  that  variety  in  which  the  inflammatory  process 
is  more  widely  and  continuously  extended.  The  inflamed  area  may  be 
variously  discolored ;  in  some  cases  it  is  congested  and  bright  red  or  pink, 
in  others  rather  yellowish,  in  others  white.  Its  consistence  varies,  but  it 
is  usually  softer  than  the  normal  cord,  and  it  may  be  so  soft  as  to  flow 
out  under  the  knife.  This  is  the  condition  often  called  ' '  white  "  or  ' '  red ' ' 
or  "yellow"  softening.  The  color  is  merely  due  to  the  elements  of  the 
blood  contained  in  the  softened  area.  The  tissue  is  usually  necrotic,  but  it 
is  not  necessarily  purulent.  Pus-cells  may,  however,  be  found.  The  mem- 
branes may  or  may  not  be  involved,  congested,  and  thickened,  and  there 
are  cellular  infiltration  and  thickening  of  the  blood-vessels.  Under  the 
microscope  the  lesions  are  often  found  to  be  characteristically  syphilitic, 
with  infiltration  of  Ijonphocytes,  thickened  walls  of  blood-vessels  and  pia 
mater,  and  secondary  sclerosis  of  medullary  tracts. 

Symptoms. — It  is  best  to  describe  the  symptoms  of  myelitis  according 
to  the  level  at  which  the  lesion  is  located. 

If  the  lesion  is  in  the  cervical  region,  all  the  functions  of  the  cord  below 
that  point  may  be  partly  or  entirely  involved.  There  will  be  spastic  paralysis 
in  the  lower  limbs,  exaggerated  knee-jerks  and  other  refle.xes,  ankle  clonus, 
and  Babinski's  reflex;  incontinence  of  urine  and  f feces,  if  the  lesion  is 
transverse  or  even  extensive ;  anesthesia  to  all  modes  of  sensation ;  possibly 
bed-sores:  in  the  upper  limbs  also  spastic  paralysis,  unless  the  anterior 
horns  of  gray  matter  in  the  cervical  enlargement  are  involved,  in  which  case 
there  may  be,  especially  in  chronic  cases,  extensive  muscular  atrophy,  even 
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with  lil)rillati()ii,  in  llu-  slioiiklei's,  arms,  and  luiiuls.  with  flaccid  paralysis. 
Ana'stliesia  is  also  more  or  les-s  complete  in  tlie  trunk,  arms,  aud  liauds,  and 
the  muscles  of  respiration  may  be  involved.  If  tlie  lesion  extends  to  or 
above  tin-  fourth  se^'menl  there  is  dan^'er  of  death  from  involvement  of 
the  i)lironic  nerve.  There  nuiy  be  a  girdle  sense  in  the  neck  or  ui)pi'r  part 
of  the  chest.  As  a  rule,  pain  is  not  an  urgent  .symptom,  luiless  the  mem- 
branes and  nerve-roots  are  implicated.  The  pupils  may  be  dilated  or  con- 
tracted, according  as  the  ocniopupillary  centre  is  irritated  or  paralyzed. 
A  total  transvei*se  lesion  abolishes  all  functions  below  its  level,  but  such  a 
lesion  in  the  neck  is  seldom  compatible  with  prolonged  life. 

In  the  dorsal  region  the  lesion  causes  symptoms  in  the  trunk  and 
lower  limbs  only.  There  is  likely  to  be  a  spastic  paraplegia,  sometimes 
with  contractures,  exaggerated  reflexes  and  clonus,  Babinski's  sign,  incon- 
tinence of  urine  and  faeces,  anassthesia  to  all  modes  of  sensation,  and  a 
girdle  sense  about  the  trunk,  or  pain  radiating  through  the  chest  or  abdo- 
men, according  to  the  exact  level  of  the  inflammation.  There  may  be  a 
zone  of  hypera^stliesia  marking  the  upper  limits  of  the  lesion  and  caused 
by  irritation  of  the  membranes  or  nerve-roots.  Bed-sores  of  an  aggra- 
vated type  may  form.  If  the  lesion  is  totally  transverse  these  symptoms 
are  absolute ;  if,  however,  the  lesion  involves  only  certain  structures  of  the 
cord,  the  symptoms  may  vary  within  wide  limits.  Thus,  motion  may  be 
more  involved  than  sensation;  control  of  the  bladder  may  not  be  entirely 
lost ;  the  patient  may  be  able  to  walk  with  a  weak  and  spastic  gait ;  and 
pain  may  not  be  urgent.  In  spinal  caries  the  paralysis  is  often  more  motor 
than  sensory,  due  to  the  bone  lesion  being  located  in  front  of  the  cord. 

In  the  lumbar  region  myelitis  causes  an  atrophic  or  flaccid  paralysis 
of  the  lower  limbs,  due  to  the  fact  that  the  anterior  horns  of  gray  matter 
are  involved.  There  is  also  paralysis  of  the  bladder  and  rectum  in  grave 
cases,  bed-sores,  pain  in  the  legs,  loss  of  sensation  in  the  lower  trunk  and 
lower  limbs,  and  abolished  knee-jerks.  But  here  as  elsewhere  the  symptoms 
will  vaiy  somewhat  with  the  extent  of  the  lesion. 

The  course  of  myelitis  may  be  acute  or  exceedingly  chronic.  The  patient 
may  recover  up  to  a  certain  point,  and  then  remain  more  or  less  permanently 
crippled.  Entire  recovery  is  rare.  A  fatal  result  is  not  uncommon.  In  the 
myelitis  of  Pott's  disease  a  good  recovery  is  sometimes  obtained. 

Diagnosis. — Myelitis  is  to  be  distinguished  especially  from  locomotor 
ataxia,  syringomyelia,  and  multiple  neuritis.  It  may  also  closely  resemble 
some  forms  of  syphilis  of  the  cord.  In  fact,  syphilis  is  the  commonest  cause 
of  myelitis,  or  meningomyelitis,  and  the  laboratory  tests  for  this  disease 
should  always  be  made.  When  myelitis  is  due  to  trauma  or  spinal  caries 
the  cause  is  usually  apparent. 

From  locomotor  ataxia  it  is  distinguished  by  the  mode  of  onset,  which 
is  usually  much  more  abrupt.  There  is  absence  of  the  fulgurant  pains, 
the  peculiar  ataxic  gait,  the  swaying  with  closed  eyes,  the  abolished  knee- 
jerks  (unless  in  lumbar  myelitis,  in  which  case,  however,  there  is  flaccid 
paralysis  and  muscular  atrophy  in  the  lower  limbs,  very  different  from 
tabes).  There  is  also  absence  of  the  Argyll-Robertson  pupil,  with  optic 
atrophy;  and  the  paralysis  of  the  bladder  and  bowel  is  much  more  com- 
plete and  of  earlier  onset  than  in  locomotor  ataxia. 
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In  syringomyelia  the  symptom-complex  is  quite  different  from  ordinary 
myelitis.  There  is  especially  the  dissociation  symptom,  in  which  the  tem- 
perature and  pain  senses  are  abolished  without  impairment  of  tactile  sensa- 
tion; also  scoliosis,  arthropathies,  and  vasomotor  changes.  The  onset  is 
also  more  gradual  than  in  myelitis ;  the  bladder  and  bowel  are  not  so  likely 
to  be  involved.  Still,  some  cases  of  traumatic  meningomyelitis  of  the  cervical 
cord  closely  resemble  syringomyelia,  and  are  distinguishable  only  with  care. 
The  history  of  trauma  in  these  cases  is  significant. 

In  multiple  neuritis  the  symptoms  are  distinctly  peripheral.  The 
nerve-trunks  are  involved,  and  are  often  painful  on  pressure.  The  mus- 
cular masses,  especially  the  calf,  are  exquisitely  sensitive.  The  paralysis 
is  flaccid,  and  the  muscles  waste.  The  reactions  of  degeneration  may  be 
present.  The  deep  reflexes  are  abolished.  The  aneesthesia,  while  present  in 
varying  degrees,  is  not  always  seen  in  such  extensive  areas  as  in  myelitis. 
The  bladder  and  bowel,  as  a  rule,  are  not  involved.  There  may  be  mental 
symptoms — the  so-called  Korsakoff's  psychosis — and  there  is  a  history  of 
exposure  to  alcohol,  to  lead,  to  arsenic,  or  to  diphtheria.  It  is  sometimes 
difficult  at  the  bedside  to  say  whether  or  not  a  myelitisi  isi  due  to  syphilis, 
but  in  some  forms  of  syphilis  of  the  cord  the  type  is  quite  distinct.  In  some 
cases  of  cord-syphilis,  there  may  be,  or  may  have  been,  some  involvement  of 
the  cerebrum  or  cranial  nerves.  Lumbar  puncture  and  the  appropriate  tests 
of  the  cerebrospinal  fluid  will  often  throw  light  on  the  causation  and 
pathology  of  these  cases. 

The  constitutional  reaction  in  myelitis  at  the  beginning  is  not  marked, 
except  in  the  acute  anterior  poliomyelitis  of  children.  There  may,  however, 
be  some  fever  and  weakness  of  the  pulse.  In  advanced  cases,  with  bed-sores 
and  incontinence  of  urine,  symptoms  of  sepsis  may  occur.  Infection  of  the 
bladder  is  always  a  grave  complication.  It  may  be  due  to  the  use  of 
the  catheter. 

III.  ANTERIOR  POLIOMYELITIS. 

Inflammation  of  the  anterior  horns  of  gray  matter  in  the  spinal  cord 
may  occur  as  an  acute  or  a  subacute  disease.  The  acute  form  is  usually  a 
disorder  of  childhood,  although  adults  are  not  entirely  exempt.  In  children 
it  is  called  infantile  paralysis.  The  subacute  form  is  rare,  and  is  usually 
seen  in  adults.  Progressive  muscular  atrophy,  or  chronic  anterior  poliomye- 
litis, is  also  a  disorder  of  adults,  but  its  inflanunatory  nature  may  be 
doubted.  It  is  a  slowly  progressive  degeneration  of  the  ganglion  cells  in 
the  anterior  horns. 

The  cause  of  acute  anterior  poliomyelitis  has  now  been  clearly  demon- 
strated to  be  an  infection  or  toxemia.  Infantile  paralysis  has  been  known 
to  prevail  as  an  epidemic,  as  in  the  instance  reported  by  Medin,  in  which 
44  eases  occurred  within  a  few  weeks  in  one  town  in  Sweden.  Epidemics 
have  been  observed  in  the  United  States.  A  series  of  126  cases  occurred 
in  Rutland,  Vt.,  in  1894.  It  has  prevailed  epidemically  in  many  parts  of 
the  world  in  the  last  30  years.  Among  the  great  epidemics  have  been 
those  in  Norway,  in  Vermont,  in  Queensland,  in  Vienna,  in  Wisconsin,  in 
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Westphalia,  aiul  in  Nebraska.'  An  epidemic,  or  very  prevalent  type,  of 
the  disease  occurred  in  New  York  City  in  the  summer  and  autumn  of  1!HJ7, 
and  tile  affection  has  since  prevailed  epidemically  in  other  parts  of  the 
United  States.  In  Philadelphia  and  vicinity  an  extensive  epidemic  occurred 
in  ll)l(j.  Isolated  eases  sonietiine.s  follow  the  infectious  disease.s,  as  measles, 
scarlet  fever,  ^vhoopinJ;-cou{i:ll,  and  diphtheria. 

We  owe  to  the  researches  of  Flexner  and  Lewis  ^  and  the  later  experi- 
ments of  Flexner  and  Noj2:uchi  ^  the  demonstration  of  the  infectious  nature 
of  epidemic  anterior  poliomyelitis  and  its  exciting  cause.  The  micro- 
orjranism  consi.sts  of  filterable  globoid  bodies  measuring  from  0.15  to  0.3/i  in 
diameter  and  arranged  in  pairs,  chains  or  masses.  Inoculation  into  the  brain 
or  the  sciatic  nerve  and  peritoneal  cavity  of  monkeys  is  followed  after  an 
incubation  period  of  forty-eight  hours  to  several  weeks  by  the  clinical  symp- 
toms and  pathological  effects  characteristic  of  epidemic  poliomyelitis. 

Pathology. —  Flexner  says  that  the  vascular  lesions  are  the  primary 
causes  of  the  lesions  of  the  central  nervous  system.  In  the  early  stage 
there  is  hyperemia  of  the  horns  and  some  congestion  of  the  cord;  the 
ganglion  cells  are  swollen  and  indistinct;  the  vessels  are  engorged,  and 
white  cells  are  seen  migrated  from  them.  Later  the  ganglion  cells  are 
atrophied  or  even  entirely  destroyed ;  the  nerve  fibrils  are  obliterated,  and 
the  horns  are  reduced  in  size.  The  disease  may  be  located  in  either  the 
ce^\^cal  or  lumbar  enlargement.  In  the  subacute  form  the  lesions  may  be 
found  more  extensively  spread ;  the  anterior  honis  in  many  parts  of  the 
cord  are  involved,  and  in  some  cases  the  neighboring  white  matter  is  invaded. 

Symptoms. — Infantile  paralysis  begins  abruptly,  with  constitutional 
reaction.  There  is  fever,  headache,  sometimes  moderate  stupor  and  delirium, 
and  con\ailsions  may  occur.  Some  days  may  elapse  before  the  true  nature  of 
the  disease  is  recognized,  and  then  it  is  found  that  the  child  is  paralyzed  in 
one  or  more  limbs.  This  paralysis  is  flaccid,  with  abolished  reflexes,  but 
in  the  very  early  stage,  with  acute  meningeal  symptoms,  the  reflexes  may, 
according  to  Weisenberg,  be  active,  and  Kernig's  sign  may  be  present.  Pain 
is  not  prominent  and  may  even  be  entirely  absent;  but  in  some  cases  it 
may  be  severe  in  the  early  stages.  The  initial  palsy  may  involve  the  whole 
limb,  but  as  time  passes  a  partial  recovery  takes  place,  until  finally  the 
paralysis  is  located,  and  remains  stationary,  in  a  few  muscles  or  a  group 
of  muscles.  There  is  no  anaesthesia  in  the  paralyzed  part,  as  a  rule,  to  which 
there  may  be  exceptions.  The  bladder  and  bowel  are  not  involved,  except 
in  grave  cases.  Infantile  palsy  is  a  common  cause  of  club-foot,  the  type 
of  deformity  depending  upon  the  group  of  muscles  paralyzed.  The  reactions 
of  degeneration  are  present,  and  the  muscles  do  not  show  fibrillation.  In 
the  arm  the  muscles  oftenest  damaged  are  the  deltoid,  biceps,  brachialis 
anticus,  and  supinator  longus.  Deformity  of  the  hand  is  not  common. 
The  paralyzed  limb  does  not  grow  normally,  but  remains  partially  stunted 
and  even  shortened.  In  the  recent  epidemic  in  New  York  bulbar  s>Tnptoms 
were  sometimes  seen,  even  in  mild  eases  in  which  recovery  ensued.  Meningeal 
symptoms,  such  as  pain,  rhaehialgia.  and  rigidity,  were  marked,  and  some- 

•  Collins  (Trans.  Ass.  Am.  Physicians,  Vol.  XXV,  p.  90)  gives  statistics  of  the  various  epidemics  in 
tabulated  form. 

'Flexner  and  Lewis's  articles  are  in  vols.  53,  54  and  55  of  the  Journal  of  the  Am.  Med.  Ass. 
•Flexner  and  Xoguchi.    Trans.  Ass.  Amer.  Physicians,  Vol.  XXVII,  1913. 
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times  there  was  photophobia.  Nothing  was  found  in  the  cerebrospinal  fluid 
or  in  the  blood  to  show  the  cause,  although  the  disease  had  some  resemblance 
to  epidemic  cerebrospinal  meningitis.  According  to  Harbitz  and  Scheel,  the 
brain  and  bulb  were  often  involved  in  epidemics  in  Norway.  Many  fatal 
cases  occur  in  the  epidemic  form. 

Wickman  has  attempted  to  establish  various  types  of  the  disease,  such 
as  the  spinal  poliomyelitic  type,  the  type  of  ascending  or  descending  palsy 
(Landry's  paralysis),  the  bulbar  and  pontine  type,  the  cerebral  (encepha- 
litic)  type,  the  ataxic  type,  the  polyneuritic  type,  the  meningeal  type,  and 
abortive  types.  But  the  spinal  type  is  the  predominating  one;  all  other 
forms  are  rare  varieties.^  A  transverse  myelitic  type,  with  paralysis  and 
anesthesia  below  a  certain  level,  and  with  loss  of  sphincter  control,  is  a  very 
rare  form. 

The  subacute  form  of  this  disease  is  also  a  grave  affection.  Duchenne 
recognized  an  ascending  and  a  descending  type.  In  the  former  the  disease 
begins  in  the  lower  extremities,  and  later  invades  the  upper  limbs;  in  the 
latter  the  course  is  the  reverse ;  but  some  of  Duchenne 's  cases  may  have 
been  instances  of  Landry's  disease.  The  paralysis  is  characteristic  of  a 
lesion  of  the  anterior  horn :  the  muscles  become  atrophied,  and  they  may 
show  fibrillation.  Bramwell  points  out  that  the  paralysis  precedes  the  atro- 
phy, that  the  reflexes  are  abolished,  and  the  reactions  of  degeneration  are 
present.  In  cases  in  which  recovery  occurs  there  may  be  permanent  pa- 
ralysis in  some  muscles.  Sensory  and  bladder  symptoms  are  wanting.  Bul- 
bar symptoms  have  been  reported.  The  disease  is  rare,  and  it  may  not 
be  due  to  the  same  infecting  agent  as  the  acute  form.  Flexner  suggests 
that  there  may  be  more  than  one  form  of  the  infection. 

Diagnosis. — Infantile  paralysis  in  its  initial  stage  may  be  mistaken 
for  an  acute  febrile  infection,  or  infantile  convulsions,  and  the  paralysis 
may  be  overlooked  for  several  days.  After  the  paralysis  is  noted  the 
disease  is  not  likely  to  be  mistaken.  The  flaccid  palsy,  the  abolished  reflexes, 
the  onset  of  wasting,  all  coming  on  after  the  symptoms  of  an  acute  infection, 
without  ansesthesia,  and  limited  toi  one  limb  or  part  of  one  limb,  are  unmis- 
takable. The  disease  may  also  resemble  multiple  neuritis,  which  is  some- 
times seen  in  children ;  but  multiple  neuritis  is  more  wide-spread  and 
symmetrical,  pain  in  the  affected  limbs  is  more  common,  the  cause  may 
be  traced  in  some  poison,  and  complete  recoverv'  may  occur.  Nevertheless, 
there  is  a  polyneuritic  type  of  poliomyelitis  which  may  not  be  easy  to  distin- 
guish clinically.  The  subacute  form  in  adults  bears  a  resemblance  to  multi- 
ple neuritis,  but  the  fibrillation  in  the  muscles,  and  the  absence  of  sensory- 
symptoms  and  of  pain  on  pressure  over  nerve-trunks  and  muscles,  serve  to 
distinguish  it.  The  reactions  of  degeneration  may  not  be  so  promptly 
established  as  in  multiple  neuritis.  The  resemblance  of  poliomyelitis  to 
Landry's  paralysis  may  be  close;  but  the  latter  is  a  more  acute  affection, 
and  the  tendency  to  a  fatal  ending  is  more  marked.  Fibrillation  is  not  seen  in 
Landry's  disease,  but  neither  is  it  reported  in  all  cases  of  inflammation  of  the 
anterior  gray  horns.  The  two  affections  have  not  a  little  in  common  and 
some  observers  believe  that  they  are  identical.  In  myasthenia  gravis  there  is 
the  rapid  exhaustion  on  exertion,  and  the  affected  muscles  do  not  atrophy 

1  Report  of  the  Collective  Investigation  Committee,  N.  Y.  Epidemics,  pp.  50,  51. 
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or  show  librillation.  In  all  tlu-.sr  three  alTectious,  namely,  polioiuyrlilis, 
Landry's  paralysis,  and  myasthenia  gravis,  the  exact  causation  and  pathology 
have  points  of  nvsemhlance;  they  seem  to  depend  on  a  poisonintc  of  the  motor 
neurons,  or,  in  the  ease  of  myasthenia  gravis,  on  some  iiU'ection  of  the  mus- 
t'uiar  fibres,  and  the  motor  symptoms  are  not  altogether  dissimilar.  Polio- 
myelitis may  resemble  cerebrospinal  meningitis,  and  has  been  confounded 
with  it,  but  in  the  latter  disease  the  infecting  organism  can  usually  be  found 
in  the  cerebrospinal  lluid.  A  striking  difference  is  seen  in  the  seasonal 
])revalenee,  which  for  epidemic  poliomyelitis  is  midsummer,  and  for  the 
other  disease  is  late  winter  and  early  spring.  Flexner  points  out  changes 
in  the  cerebrospinal  fluid  in  poliomyelitis  which  may  have  diagno.stie  signifi- 
cance. The  fluid  first  contains  a  number  of  small  cells  hardly  larger  than 
lymphocytes,  but  showing  a  polyform  nucleus,  a  few  lymphocytes  and  red 
cells.  Later  the  white  cells  increase;  at  the  end  of  72  hours  a  large  number 
of  mononuclear  cells  appear,  and  the  fluid  is  opalescent.  On  the  day  of  the 
paralysis  the  fluid  tends  to  be  only  cloudy  and  contains  a  mixture  of  large 
and  small  monoiniclear  cells.  Later  investigators  attach  great  importance  to 
these  and  similar  changes  in  the  cerebrospinal  fluid. 

IV.  ACUTE  ASCENDING  PARALYSIS. 

This  disease  was  first  described  by  Landiy  in  1859,  and  is  usually  called 
by  his  name.  It  was  for  a  long  time  depicted  as  a  disease  without  a  pathol- 
ogy, but  the  more  refined  methods  of  recent  days  have  tended  to  make  it  out 
an  affection  of  the  peripheral  motor  neurons. 

Pathology. —  The  pathology  of  Landry's  paralysis  is  not  established. 
Some  observers  have  found  changes  in  the  ganglion  cells  in  the  anterior 
horns  of  gray  matter  and  in  the  bulb,  as  chromatolysis  and  swelling  of  the 
axis-cylinder,  also  foci  of  inflammation  and  capillary  hemorrhages  in  the  cord 
and  medulla  oblongata.  Changes  have  been  found  in  the  peripheral  nerves. 
As  said  above,  the  tendency  now  is  to  identify  this  disease  wath  acute 
poliomyelitis. 

Symptoms. — The  disease  usually  begins  as  a  flaccid  paralysis  in  the 
lower  Imibs,  and  extends  upward,  involving  the  muscles  of  the  trunk,  the 
arms,  and  finally  the  bulb.  Anaesthesia  is  not  present,  although  there  may 
be  some  slight  dulness  or  retardation  of  sensation.  The  muscles  do  not  waste 
perceptibly,  but  in  rapidly  fatal  cases  there  is  not  time.  The  electrical 
reactions  may  be  preserved.  There  is  no  incontinence,  as  a  rule,  although 
exceptions  occur.  In  some  cases  the  initial  symptoms  are  in  the  bulb  and 
upper  extremities — the  descending  type.  The  mind  is  not  affected.  Fever 
is  not  common.  There  may  be  hyperidrosis.  The  course  of  the  disease  is 
sometimes  very  rapid.  Death  results  from  exhaustion  and  asphyxia.  A 
few  recoveries  have  been  claimed. 

Diagnosis. — Landry's  paralysis  resembles  a  rapidly  fatal  multiple 
neuritis,  except  that  the  sensory  symptoms  are  almost  altogether  wanting, 
but  if  the  patholog;^^  be  proved  to  be  a  toxic  affection  of  the  motor  neurons, 
it  is  rather  like  acute  poliomyelitis,  with  which  some  observers  identify  it. 
It  is  not  likely  to  be  confounded  with  any  other  disease,  unless  it  be  with 
myasthenia  gravis,  in  which  the  history  and  course  are  different  and  the 
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exhaustion  symptom  is  marked.  It  is  possible,  however,  that  in  myas- 
thenia gravis  there  may  be  some  involvement  of  the  motor  neurons.  A 
careful  study  of  the  cerebrospinal  fluid  in  Landrv^'s  paralysis  may  serve 
possibly  to  establish  its  identity  with  poliomyelitis. 

V.  PROGRESSIVE  MUSCULAR  ATROPHY. 

There  is  a  degenerative  process  in  the  spinal  cord,  usually  chronic,  which 
affects  chiefly  the  anterior  horns  of  gray  matter,  especially  in  the  cervical 
region.  This  is  the  disease  called,  from  its  anatomy,  chronic  anterior  polio- 
myelitis ;  and,  from  its  clinical  form,  progressive  muscular  atrophy. 

Pathology. —  Chronic  anterior  poliomyelitis  is  a  destructive  process 
which  invades  the  anterior  horns  of  gray  matter.  It  has  the  appearance 
under  the  microscope  of  being  a  degeneration  of  the  motor  neurons.  Thus 
the  large  ganglionic  cells  are  shrunken  or  even  destroyed,  the  interlacing 
nerve  fibrils  of  the  anterior  horns  are  obliterated,  and  these  horns  are 
smaller  than  normal.  But  there  are  cases  in  which  this  identical  process  is 
found,  and  in  which  is  seen  in  addition  a  degeneration  of  the  lateral,  or 
crossed,  pyramidal  tracts,  "Where  this  association  exists  the  clinical  form 
differs,  for  in  addition  to  muscular  atrophy  there  is  seen  a  spastic  paralysis 
with  exaggerated  reflexes.  This  latter  affection  has  been  given  a  distinct 
name — amyotrophic  lateral  sclerosis — and  is  described  in  most  text-books 
as  a  distinct  disease.  Some  neurologists  believe  these  two  so-called  diseases 
are  iherely  different  forms  of  the  same  pathological  process.  For  the  sake 
of  convenience  and  to  conform  to  custom  the  two  affections  will  be  described 
here  separately.  These  two  clinical  forms  represent  disease  of  the  motor 
neurons :  in  anterior  poliomyelitis  it  is  the  neurons  of  the  lower  order  which 
are  affected,  whereas  in  amyotrophic  lateral  sclerosis  not  only  the  neurons 
of  the  lower  but  also  those  of  the  upper  order  are  involved.^  The  possible 
role  of  syphilis  as  a  cause  of  these  affections  has  been  suggested.  Xonne 
describes  a  chronic  anterior  poliomyelitis  due  to  syphilis. 

Symptoms. — The  disease  usually  begins  with  wasting  of  the  muscles 
of  the  hands,  especially  of  the  thenar  and  hypothenar  groups,  and  the  in- 
terossei.  Later  the  muscles  of  the  forearms  become  involved,  then  those  of 
the  upper  arms  and  shoulders.  This  is  called  the  Aran-Duehenne  type. 
Other  forms  appear,  as,  for  instance,  early  wasting  of  the  deltoids,  supra- 
and  infraspinati,  and  biceps — the  upper  arm  type.  In  some  rather  rare 
or  advanced  cases  the  muscles  of  the  lower  limbs  are  involved.  The  neck 
and  trunk  muscles  may  also  waste.  Various  deformities  occur,  such  as  the 
claw  hand,  or  "main  en  griffe, "  in  which  the  proximal  phalanges  are  over- 
extended and  the  distal  phalanges  are  flexed;  and  the  so-called  monkey 
hand,  or  "Affenhand"  of  the  Germans,  the  "main  de  singe"  of  the  French, 
which  is  caused  by  overaction  of  the  long  extensor  of  the  thumb,  causing 
the  metacarpal  bone  to  be  displaced  backw^ard  and  to  lie  in  the  same  plane 
as  the  metacarpal  bones  of  the  fingers.  In  the  lower  limbs  various  forms 
of  club-foot  result.  As  the  wasting  progresses,  loss  of  power  occurs,  until 
in  advanced  cases  the  wasted  arms  hang  powerless  at  the  sides.     In  the 

1  R.  T.  Williamson:  "Amyotrophic  Lateral  Sclerosis  and  Progressive  Muscular  Atrophy,"  Edinburgh 
Med.  Journal,  April,  1917,  p.  SOI. 


Fig.  390a. — Progressive  muscular  atrophy. — Atlas  of  Clinical  Medicine  (Dr.  B>Tom  Bramwell). 

By  courtesy  of  the  author. 
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pure  roniis,  that  is,  in  i-ascs  in  which  tiic  lateral  ti'acts  arc  not  involved, 
there  is  no  spastic  paralysis,  and  tlu'  reHexes,  either  of  the  arms  or  legs, 
are  not  increased.  In  advanced  cases  the  reflexes  in  the  affected  muscles 
nuiy  he  much  diminished  or  even  lost;  hut  this  is  not  invariahle,  for  even 
in  very  much  wasted  muscles  a  sharp  taj)  will  sometimes  elicit  a  slij^ht 
response.  The  all'eeted  muscles  are  the  seat  of  fihrillary  twitchinj^s.  The 
complete  reactions  of  degeneration  are  not  present,  although  some  modal 
change  and  partial  reaetion  may  be  seen  in  advanced  eases.  There  is  no 
anu'stiu'sia  of  any  kind,  nor  are  the  sphincters  usually  affected.  Scoliosis 
does  not  oct-ur.  In  cases  in  which  the  neck  muscles  are  greatly  wasted 
there  may  be  head-drop,  but  this  symptom  occurs  more  fretjuently  in 
amyotrophic  lateral  sclerosis.  As  a  rule,  there  are  no  bulbar  or  oculomotor 
symptoms.  Tlie  disease  may  be  very  chronic,  lasting  for  many  years.  Some 
aberrant  forms  are  seen,  but  the  above  are  the  most  common  types.  The 
disease,  as  a  rule,  begins  in  adult  life.    It  is  progressive  and  incurable. 

Diagnosis. — The  distinction  has  already  been  made  clear  between  this 
affection  and  amyotrophic  lateral  sclerosis.  In  the  latter  disease  there  is 
spastic  paralysis  in  addition  to  the  muscular  atrophy,  and  this  spasticity 
with  exaggerated  reflexes  is  seen  in  the  wasted  arm  muscles  as  well  as  in  the 
lower  limbs,  in  which  there  may  be  little  or  no  wasting.  In  pure  cases  of  pro- 
gressive muscular  atroj^hy  there  is  no  real  spasticity  in  the  affected  muscles 
and  no  spastic  paralysis  of  the  lower  limbs.  It  must  be  acknowledged,  how- 
ever, that  the  dividing  line  between  the  two  diseases  is  not  always  sharply 
defined.  In  progressive  muscular  atrophy  increased  reflexes  with  some  spas- 
ticity of  the  limbs  are  sometimes  observed.  The  disease  may  resemble  syringo- 
myelia, but  is  to  be  distinguished  by  the  absence  of  the  dissociation  sensory 
syndrome,  and  of  the  trophic  lesions,  arthropathies,  and  scoliosis.  From 
pachymeningitis  of  the  cervical  cord  it  is  to  be  distinguished  also  by  the 
absence  of  sensorv  symptoms  and  of  pressure  palsies  of  the  cord.  From  mul- 
tiple neuritis  it  is  distinguishable  by  its  history  and  course,  the  absence  of  sen- 
sory symptoms,  the  distribution  of  the  muscular  atrophy,  the  absence  of 
reactions  of  degeneration,  the  fibrillary  twitchings,  and  the  preserved  or 
even  increased  reflexes.  The  various  muscular  dystrophies  often  resemble 
progressive  muscular  atrophy  of  spinal  origin.  They  usually  begin  in  child- 
hood, however,  and  the  muscles  do  not  present  fibrillary  tremors,  nor  are 
the  reflexes  preserved.  They  are  sometimes  hereditary  and  more  than  one 
case  may  occur  in  a  family.  In  some  cases  of  myelitis  there  are  muscular 
atrophies  and  spastic  paralysis,  but  the  onset  is  more  rapid  and  the  course  of 
the  disease  more  acute ;  sensory  symptoms  are  present,  and  there  is  paralysis 
of  the  bladder  and  rectum.  In  the  advanced  stages  of  locomotor  ataxia  there 
is  sometimes  seen  extensive  muscular  atrophy,  but  the  history  of  the  case, 
the  fulgurant  pains,  the  ataxia,  the  abolished  knee-jerks,  the  atony  of  the 
bladder,  the  optic  atrophy,  the  Argyll-Eobertson  pupil  all  serve  to  distin- 
guish tabes.  So,  also,  in  Friedreich's  ataxia  there  may  be  some  degree  of 
muscular  atrophy  in  later  stages  of  the  disease,  but  the  history  and  the  typical 
symptoms,  as  ataxia,  nystagmus,  and  the  affection  of  speech,  will  prevent 
error.  As  already  said,  syphilis  of  the  spinal  cord  may  present  progressive 
muscular  atrophy. 
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VI.  AMYOTROPHIC  LATERAL  SCLEROSIS. 

Amyotrophic  lateral  sclerosis  may  be  said  to  be  a  progressive  mus- 
cular atrophy  plus  a  lateral  sclerosis.  The  two  affections  may  be  syndromes 
of  one  and  the  same  pathological  process,  depending  for  their  differences 
upon  a  mere  difference  in  the  distribution  of  the  lesions  in  the  cord.  Amyo- 
trophic lateral  sclerosis  was  first  described  by  Charcot,  and  is  sometimes 
called  by  his  name. 

Pathology. — ■  The  lateral  tracts  are  sclerosed,  sometimes  throughout  their 
entire  length  in  the  cord,  the  process  stopping  in  the  medulla;  but  Alfred 
W.  Campbell  has  traced  the  degeneration  as  far  as  the  brain  cortex,  where 
it  is  seen  especially  in  the  large  Betz  cells  in  the  motor  region — that  is,  the 
ascending  frontal  convolution  and  paracentral  lobule.  The  degeneration 
of  the  anterior  horns  in  the  cervical  region  is  marked,  and  sometimes  the 
gray  matter  in  the  medulla  oblongata  is  involved. 

Symptoms. — The  disease  begins  as  a  muscular  atrophy,  most  marked  at 
first  in  the  hands,  but  gradually  including  the  arms,  shoulders,  neck,  and 

even  the  trunk.     In  tliis  respect  its 
t"  .  1     appearance  is  like  progressive  muscu- 

lar atrophy.  The  essential  muscles  of 
the  hands  are  much  involved,  and 
' '  claw  hand  "  or  "  monkey  hand ' '  may 
develop  ;  the  arms  become  so  powerless 
that  they  hang  useless  at  the  sides; 
the  muscles  of  the  neck  atrophy  and 
permit  the  head  to  fall  forward  on 
the  chest,  and  when  the  patient  raises 
the  head  it  goes  up  into  place  with  a 
quick  jerk  somewhat  like  the  closing 
of  a  blade  of  a  penknife ;  in  rare  cases 
bulbar  s^Tnptoms  occur,  the  patient 
having  difficulty  in  swallowing  and 
the  voice  having  a  nasal  twang.  Fi- 
brillary t"watchings  are  present.  The 
muscular  atrophy  seldom  invades  the 
lower  limbs.  Along  with  the  atrophy 
appear  the  evidences  of  sclerosis  of 
the  lateral  tracts.  Even  in  the  wiast- 
ing  muscles  there  is'hypertonus,  and 
the  reflexes  are  increased.  The  paretic  arms  may  be  slightly  spastic.  The 
biceps-jerks,  triceps-jerks,  and  wrist-jerks  are  exaggerated.  The  spastic 
paresis  of  the  lower  limbs  is  very  marked ;  the  patient  walks  with  a  feeble 
but  spastic  gait,  the  feet  scraping  the  floor.  The  reflexes  are  all  exaggerated, 
such  as  the  knee-jerks  and  ankle-clonus,  and  there  is  seen  the  plantar  ex- 
tensor reflex  of  the  great  toe — the  Babinski  reflex.  There  is  no  anfesthesia, 
nor  any  paralysis  of  the  bladder  or  bowel  as  a  rule. 

Diagnosis. — The  rules  for  differential  diagnosis  are  practically  the  same 
:as  in  the  case  of  progressive  muscular  atrophy.  These  two  diseases  shade  into 
each  other  and  may  be  only  variants  of  the  same  morbid  process.    Dejerine 


Fig.  391. — Amyotrophic  lateral  sclerosis,  showing 
head -drop. — Lloyd. 
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i-laiiiis  that  I)iilliai"  .syMij)tt)iiis  do  not  occur  in  tnn-  pi-oj^n-ssivc  niiiscnlar 
atrophy,  antl  that  they  arc  indicative  of  amyotrophic  lateral  sclerosis.  The 
latter  disease  runs  a  more  rapid  course  than  the  former.  The  increase  of  the 
deep  retle.xes,  the  spastic  gait,  and  the  paralysis  of  the  muscles  before  the 
onset  of  atrophy  are  in  favor  of  amyotrophic  lateral  sclerosis.  The  f)ossi- 
hility  that  syj)hilis  may  be  a  cause  has  been  suijgcsted,  and  this  prcjblem 
ueeds  further  iiivesti^iratioii. 

MI.  l^ilMARY  LATERAL  SCLEROSIS. 

Some  authors,  as  Charcot,  Erb,  and  Dreschfeld.  have  described  a 
sclerosis  of  the  lateral  tracts  which  appears  to  be  primary,  that  is,  it  does 
not  depend  upon  a  focal  lesion,  and  is  not  associated  with  degeneration 
of  other  structures  or  tracts  of  the  cord. 

Symptoms. —  The  symptoms  are  the  same  as  those  already  described 
for  amyotrophic  lateral  sclerosis,  minus  the  muscular  atrophy.  There  is 
spastic  paralysis  of  the  legs,  with  "clasp-knife  rigidity,"  in  which  the  limb, 
when  passively  extended,  resists,  then  suddenly  yields,  as  in  the  closing 
of  the  blade  of  a  knife.  The  arms  are  sometimes  involved.  The  deep  retlexes 
are  all  exaggerated.  There  is  no  anjEsthesia.  nor  paralysis  of  the  bladder 
or  bowel.  Lloyd  and  Ludlum  have  described  a  series  of  cases  occurring 
in  syphilitic  subjects  under  the  head  of  essential  lateral  sclerosis. 

Diagnosis. — It  is  particularly  necessary  to  eliminate  every  focal  lesion 
from  which  lateral  sclerosis  could  occur  as  a  descending  degeneration,  and 
every  disease  of  other  structures  than  the  lateral  tracts.  The  affection  is 
rare,  and  thus  far  partakes  rather  of  the  nature  of  a  pathological  curiosity. 
;Mills  has  described  an  ascending  hemiplegia  which  goes  by  his  name,  and 
which  has  its  origin  in  the  cord ;  the  lateral  tract  of  one  side  is  especially 
involved.  It  is  probably  distinct  from  the  affection  here  described.  Spinal 
syphilis  may  simulate  this  disease,  especially  when  the  specific  lesion  is 
confined  to  the  lateral  aspects  of  the  cord.  It  may  also  be  simulated  in 
the  early  stages  of  multiple  sclerosis.  It  is  to  be  distinguished  from  some 
degenerative  brain  and  cord  affections;  as  that  described  by  Striimpell.  in 
which  spastic  paralysis  occurred  in  several  members  of  the  same  family :  and 
from  spastic  diplegia  in  children,  the  result  of  focal  lesions  in  the  brain,  in 
which  cases  there  is  likely  to  be  mental  defect. 

VIIL  LOCOMOTOR  ATAXIA. 

This  disease,  also  called  tabes  dorsalis,  is  characterized  by  a  degenera- 
tion of  the  posterior  columns  of  the  spinal  cord.  It  has  been  recognized 
only  within  comparatively  recent  years,  and  was  first  described  clinically 
about  18-10  by  Romberg,  who,  however,  did  not  recognize  its  morbid  anatomy. 
Todd,  of  England,  and  Cruveilhier,  of  France,  were  among  the  first  to 
associate  it  with  disease  of  the  posterior  columns. 

Pathology. —  There  has  been  much  discussion  as  to  the  exact  seat  of 
the  initial  lesion  in  tabes.  Vulpian,  Charcot,  and  others  held  that  it  was 
primarily  an  inflammation  of  the  posterior  nerve-roots.  Others,  as  ^larie. 
Marinesco,  and  Wollenburg,  contend  that  the  ganglion  cells  in  the  posterior 
ganglia  are  the  first  involved.     Leyden  and  Goldschneider  hold  that  the 
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starting-point  is  in  the  peripheral  sensory  nerve  endings ;  while  still  others, 
as  Nageotte,  Redlich,  and  Obersteiner,  believe  that  the  disease  begins  as 
a  meningitis,  affecting  especially  the  posterior  nerve-roots.  Ferrier  con- 
cludes that  none  of  these  theories  is  satisfactory,  but  that  the  essential 
lesion  of  tabes  is  a  dystrophy,  similar  to  that  induced  by  certain  toxic 
agents,  affecting  the  sensory  protoneuron  as  a  whole.  The  disease,  however, 
is  not  confined  to  the  spinal  protoneuron,  but  may  affect  the  optic,  the 
sympathetic,  and  certain  motor  neurons. 

Wlien  fully  established  locomotor  ataxia  shows  a  degeneration  espe- 
cially marked  in  Goll's  columns  in  the  cervical  region,  in  Burdach's  columns 
more  or  less  marked  at  various  levels  of  the  cord,  and  in  the  lumbar  region 
in  the  areas  known  as  the  handelettes  externes  of  Pierret.  There  is  a  rare 
cervical  type  in  which  the  columns  of  Goll  in  the  neck  entirely  escape. 
There  is  also  optic  degeneration,  and  in  advanced  cases  muscular  atrophy. 
The  posterior  nerve-roots  are  degenerated,  and  there  is  leptomeningitis. 
Syphilis  is  now  recognized  as  the  invariable  cause  of  tabes.  Noguchi  found 
the  spirochete  in  the  disease,  and  the  Wassermann  and  other  laboratory 
tests  are  confirmatory. 

Symptoms. — Locomotor  ataxia  is  known  by  an  ataxic  gait,  loss  of 
static  equilibrium,  abolished  knee-jerks,  crises  and,  fulgurant  pains,  sensory 
changes,  atony  of  the  bladder,  loss  of  sexual  power,  optic  atrophy,  and 
the  Argyll-Robertson  pupil.  Other  but  rare  symptoms  are  muscular  atrophy, 
arthropathies,  and  trophic  lesions. 

The  ataxic  gait  of  tabes  is  its  most  conspicuous  symptom.  It  is  not 
due  to  paralysis  but  to  incoordination.  There  may  be  full  motor  power, 
even  an  excessive  use  of  power,  but  the  muscles  do  not  act  in  harmony 
with  the  will.  The  patient  walks  with  the  feet  well  apart ;  the  foot  is  lifted 
high  from  the  ground,  thrown  out  widely,  and  brought  down  with  a  stamp, 
the  heel  striking  the  floor  first.  It  is  evident  that  the  patient  feels  the 
unreliability  of  his  gait,  for  he  watches  the  floor,  and  aids  his  progress 
by  the  use  of  his  eyes.  Hence  he  walks  with  especial  difficulty  in  the  dark 
and  in  coming  downstairs.  He  may  not  be  able  to  walk  at  all  with  his 
eyes  closed.  The  ataxia  may  also  be  marked  in  the  arms  and  hands,  as  in 
touching  the  tip  of  the  nose  with  the  forefinger  (with  closed  eyes) ,  unbutton- 
ing his  coat,  etc.  It  is  also  seen  when  the  patient  is  lying  down  and  attempts 
to  move  his  legs.  It  is  often  an  early  symptom,  but  may  be  preceded  by 
fulgurant  pains  and  changes  in  the  pupils. 

The  loss  of  static  equilibrium  is  seen  when  the  patient  attempts  to 
stand  without  support  and  with  this  feet  close  together;  but  it  is  much 
increased  when  he  closes  his  eyes.  He  then  sways  violently  and  in  some 
cases  would  even  fall.     This  is  the  Romberg  symptom. 

The  knee-jerks  are  abolished  early  in  tabes.  This  is  one  of  the  most 
constant  symptoms,  and  is  the  Westphal  sign.  The  other  deep  reflexes  are 
also  lost.  The  Achilles  jerks  are  lost  early  in  the  disease ;  even  before  the 
knee-jerks,  in  most  if  not  in  all  cases. 

The  fulgurant  pains  are  usually  an  early  symptom.  They  are  light- 
ning-like and  severe,  and  felt  most  in  the  lower  limbs.  They  may  prevent 
sleep,  and  are  most  urgent  in  their  demand  for  relief.  They  are  usually 
paroxysmal,  and  may  remit  for  days  and  even  weeks.     Closely  associated 
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with  these  pains  arc  tlu>  irinllc  sense  aiitl  viniou.s  crises.  The  former  is 
felt  as  a  l)and  tied  al)oiit  the  waist  or  ahdoiiieii,  oi'  about  tlie  cliest,  or 
even  about  one  liiul).  'i'he  crises  are  bouts  of  j)ain  felt  in  various  parts  of 
the  body,  especially  in  the  epigastric  region,  hut  sometimes  in  the  thorax, 
the  larynx,  or  even  the  rectum.  They  may  siinulat(.'  some  disorder  of  one 
or  other  internal  organ.  The  laryngeal  crises  cause  a  sense  of  strangling 
and  excite  cough.  According  to  Scmon  the  essential  cause  is  a  paralysis 
of  the  abductors  of  the  vocal  cords,  and  the  attacks  may  begin  with  a  sense 
of  tickling,  or  even  pain  in  the  throat,  followed  quickly  by  a  sense  of  sutfo- 
cation ;  among  accessory  sA'mptoms  arc  dizziness,  mental  confusion,  and 
even  loss  of  consciousness  with  convulsive  movements,  but  the  attacks  are 
in  no  sense  epileptic.  Involuntary  passage  of  urine  and  faeces  is  occasion- 
ally present. 

There  are  various  disorders  of  sensation.  Tactile  anaesthesia  is  not 
always  present,  or  it  may  be  present  in  only  limited  areas;  in  other  cases, 
especially  in  the  advanced  stages,  it  may  be  extensive.  There  may  be 
jiaru'sthesia,  or  altered  sense.  Thus,  the  patient  may  have  abnormal  feelings 
in  the  soles  of  the  feet,  causing  him  to  feel  as  though  he  were  walking  on 
some  soft  substance,  as  velvet  or  mud.  There  may  also  be  numbness,  or 
formication,  or  a  sense  of  cold.  Alteration  of  the  thermal  sense,  however, 
is  not  usually  marked.  Analgesia  is  common :  the  patient  has  lost  the  sense 
of  pain,  particularly  in  the  legs;  pinching  or  sticking  with  a  pin  is  not 
felt  as  pain.  There  is  often  loss  of  muscular  sense  and  sense  of  position; 
also  of  the  sense  of  pressure  and  sense  of  active  and  passive  motion ;  and 
some  writers  attach  great  importance  to  these  changes  in  deep  sensibility 
as  the  fundamental  cause  of  the  ataxia. 

Some  loss  of  power  in  the  bladder  is  often  an  early  symptom;  at 
first  there  is  difficulty  in  extrusion,  later  there  may  be  retention  or  even 
incontinence.  Loss  of  sexual  power  is  not  uncommon ;  occasionally,  in  the 
early  stages,  there  is  sexual  excitement. 

Optift  atrophy  is  frequent  in  tabes,  but  its  exact  frequency  is  a  subject 
of  some  debate.  Gowers,  in.  70  cases  of  posterior  sclerosis,  found  only  9 
with  this  condition ;  Voight  in  52  cases  found  9  ;  and  Erb  in  56  cases  found  7. 
Optic  atrophy  may  appear  early,  sometimes  before  the  onset  of  ataxia. 
It  is  primary  ;•  that  is,  it  is  not  dependent  on  a  preceding  neuritis.  It  may 
progress  to  complete  blindness,  but  its  progress  is  often  slow.  Changes 
in  the  pupils  are  likely  to  be  early  symptoms  of  tabes.  The  sympathetic 
retlex  from  irritating  the  skin  of  the  neck  is  often  lost.  There  may  be 
myosis,  sometimes  extreme ;  the  pupils  are  contracted.  Sometimes  they  are 
unequal,  and  even  irregular  in  outline.  Later  in  the  disease  they  may  be 
widely  dilated.  But  the  commonest  change  is  the  Argyll-Robertson  pupil, 
in  which  the  reflex  to  light  is  abolished  but  the  movement  on  accommodation 
is  preserved. 

The  exterior  muscles  also  of  the  eyes  are  sometimes  involved.  Thus, 
there  may  be  ptosis  of  one  or  of  both  upper  lids.  Other  paralyses  of  the 
third  nerve  and  of  the  sixth  are  also  seen.  The  third  nerve  may  be  paralyzed 
in  only  some  of  its  branches,  causing  a  partial  oculomotor  palsj-;  and  this 
may  tend  to  disappear  and  reappear. 
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Among  the  rarer  symptoms  of  tabes  are  arthropathies.  These  may 
affect  the  knee,  ankle,  hip,  elbow,  or  shoulder.  A  very  typical  form  is  that 
seen  in  the  knee.  The  joint  is  the  seat  of  a  painless  swelling;  there  is 
denudation  of  the  articular  surfaces,  grating,  effusion  of  fluid,  osteophytes, 
and  deformity.  The  joint  is  relaxed,  allowing  the  knee  to  be  overextended 
or  bent  backward.  The  whole  leg  may  be  enlarged  and  brawny.  In  the 
shoulder  and  hip  an  atrophic  form  of  arthropathy  is  seen ;  there  is  preter- 
natural mobility.  The  head  of  the  humerus  or  femur  may  be  entirely 
destroyed,  as  shown  by  the  X-ray.  Sometimes  painless  fractures  occur. 
A  condition  known  as  hypotonia  exists:  the  joints  may  allow  a  much  wider 
range  of  motion  than  normal.  Thus,  when  the  patient  lies  upon  his  back, 
the  whole  lower  limb,  straightened  at  the  knee,  may  be  so  extended  that, 
in  extreme  cases,  the  foot  may  even  rest  alongside  the  neck.    A  characteristic 

trophic  lesion  is  the  mal  perforans,  or 
perforating  ulcer.  This  forms  on  the  ball 
of  the  foot  or  great  toe;  it  is  deep,  pain- 
less, and  obstinate  in  healing.  Muscular 
atrophy  is  seen  in  some  advanced  cases  of 
posterior  sclerosis,  and  may  be  extreme. 
It  is  probably  dependent  on  involvement 
of  the  anterior  nerve-roots  or  anterior 
horns,  or  on  a  peripheral  neuritis. 

The  course  of  tabes  is  usually  chronic. 
It  is  a  disease  of  long  duration,  often  ex- 
tending over  many  years.  In  the  ad- 
vanced stages  the  patient  is  unable  to 
leave  his  chair,  or  even  his  bed,  the  victim 
of  painful  crises,  partially  or  entirely 
blind,  with  incontinence  of  urine  and  pos- 
sibly with  one  or  more  arthropathies.' 
There  is  a  sensory  type  of  tabes.  This  is 
marked  by  early  optic  atrophy,  proceeding 
to  complete  blindness,  associated  with  se- 
FiG.  392.-Arthropathy  of  the  left  anklet  ^^rc  lancinating  pains  and  crises,  with  lest 
jomt  in  locomotor  ata.xia.— Lloyd.  kncc-jcrks,    but    without    impairment    of 

gait.  This  form  may  persist  for  many  years,  finally  developing  ataxia. 
Buzzard  reported  a  case  which  preserved  this  type  for  fifteen  years,  and 
Gowers  mentions  one  in  which  optic  atrophy  had  existed  for  twenty  years 
before  the  onset  of  incoordination.  This  type  is  peculiarly  liable  to  arthrop- 
athies. Locomotor  ataxia  sometimes  coexists  with  general  paresis.  It  may 
precede  that  disease,  as  is  the  more  common  way,  or  in  some  cases  it  may 
follow  it. 

There  is  a  juvenile  tabes,  which  is  the  result  of  hereditary  syphilis. 
The  disease,  however,  is  usually  one  of  adult  life,  the  initial  symptoms  gen- 
erally showing  themselves  between  the  ages  of  30  and  40  years.  It  is  not 
limited  to  any  race  or  country,  but  is  seen  wherever  syphilis  abounds ;  and 
the  statement  that  locomotor  ataxia  does  not  occur  in  the  negro  race,  is 
erroneous.  It  is  not  so  common  among  women  in  any  race  as  among  men. 
It  has  been  seen  in  both  husband  and  wife. 


LOCOMOTOR  ATAXIA.  701 

Diagnosis. — Jjocoiiiotoi-  alaxia  is  to  he  dist  inmiislird  Irom  multiplo 
neuritis  by  the  ful^urant  pains,  the  crises,  the  pupilhiry  changes,  the  bladder 
symptoms,  and  tlie  absence  of  true  paralysis  with  atrophy  and  the;  reactions 
of  degeneration.  There  is  a  pseKclotalxs  due  to  nndtiplc  neuritis,  in  which 
ataxia  is  marked,  but  the  history  of  the  case,  the  llaecid  paralysis,  with 
atrophy  ami  electrical  chan<res,  the  painful  nerve-trunks  and  nmscles  as  well 
as  the  absence  of  the  optic  atrophy  and  pupillary  changes,  serve  to  distin- 
guish it.  Muscular  atrophy  with  loss  of  ])()wer  may  occur  in  advancijd  stag(;s 
of  tabes,  but  the  other  tabetic  symptoms  and  the  history  of  the  case  should 
prevent  error.  From  syringomyelia,  in  which  there  sometimes  occurs  an 
ataxic  type,  tabes  is  distinguished  by  the  absence  of  the  dissociation  syn- 
drome, of  the  scoliosis,  of  the  spastic  paralysis  in  the  legs  with  exaggerated 
knee-jerks,  and  of  the  muscular  atrophy  in  the  shoulders  and  arms.  Ar- 
thropathies occur  in  both  diseases.  Optic  atrophy  is  seldom  if  ever  seen 
in  syringomyelia. 

Progressive  muscular  atrophy  and  amyotrophic  lateral  sclerosis  are 
hardly  to  be  confounded  with  tabes.  The  muscular  atrophy,  often  with  pre- 
served or  even  exaggerated  reflexes,  and  the  absence  of  ataxia,  crises,  optic 
atrophy,  and  the  Argyll-Robertson  pupil,  are  sufficient  to  distinguish  the 
one  from  the  other.  From  multiple  sclerosis  tabes  is  distinguished  by  the 
ataxia,  which  is  not  the  same  as  the  intention  tremor  of  the  former  disease,  in 
which  the  movement  is  jerky,  tremulous,  and  very  marked  only  on  voluntarv' 
motion.  Moreover,  in  multiple  sclerosis  there  is  usually  a  spastic  gait  witji 
exaggerated  reflexes,  and  an  absence  of  f ulgurant  pains  and  crises ;  nystag- 
mus and  scanning  speech  are  observed ;  optic  atrophy  may  be  present,  but 
only  rarely ;  the  ArgA'll-Robertson  pupil  is  not  seen.  The  painful  crises  of 
tabes,  occurring  in  the  chest  or  abdomen,  may  simulate  disease  of  some 
internal  organ,  as  angina  pectoris  or  gastric  ulcer,  or  some  affection  of  the 
bowel,  and  laparotomies  have  been  performed  by  surgeons  under  this  mis- 
taken diagnosis.  The  resemblance  is  only  superficial,  and  the  coexistence 
of  other  tabetic  symptoms  points  to  the  correct  diagnosis.  The  laiyngeal 
crises  sometimes  simulate  laryngismus  stridulus,  especially  in  the  crowing 
inspiration  at  the  end  of  the  attack,  and  even  epilepsy,  when  consciousness 
is  lost  and  spasmodic  movements  occur ;  but  the  diagnosis  is  to  be  made  from 
the  associated  tabetic  symptoms  in  the  pupils,  the  gait,  and  the  reflexes. 
In  various  forms  of  myelitis  there  may  be  a  girdle  sense,  and  in  inflammation 
of  the  lumbar  cord  loss  of  the  knee-jerks;  but  usually  the  knee-jerks  are 
exaggerated,  and  the  optic  and  pupillaiy  sjTnptoms  are  not  so  marked. 
Nevertheless,  in  various  forms  of  cerebrospinal  syphilis  there  are  often  seen 
pupillary  changes,  such  as  abolition  of  the  reflex  to  light ;  and  there  may 
also  be  an  optic  neuritis.  There  is  spastic  paralysis  in  the  legs,  sometimes 
incontinence  of  urine  and  fa?ces  early  in  the  case,  and  the  general  history 
is  different.  Crises  and  fulgnrant  pains  are  wanting.  Anaesthesia,  clearly 
delimited  at  its  upper  margin,  is  often  present.  In  the  meningomyelitis  of 
syphilis  we  sometimes  see  an  ataxic  paraplegia,  in  which  the  incoordination 
is  very  similar  to  that  of  tabes :  but  it  is  associated  with  a  spastic  state  of 
the  lower  limbs  and  exaggerated  knee-jerks. 
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Tabes  may  coexist  with,  or  lead  up  to,  general  paresis,  but  the  peculiar 
mental  symptoms  serve  to  distinguish  the  latter  disease. 

Serological  changes  which  are  characteristic  of  syphilis,  are  seen  in 
locomotor  ataxia,  and  are  described  elsewhere  in  this  work  (p.  647,  Vol.  I). 

IX.  ATAXIC  PAKAPLEGIA. 

This  is  a  syndrome  caused  by  a  combined  sclerosis  of  the  lateral  and 
posterior  columns  of  the  spinal  cord. 

Pathology. —  There  is  a  posterior  sclerosis  very  much  as  in  locomotor 
ataxia,  and  in  addition  a  sclerosis  of  the  lateral  columns  of  the  cord,  but 
more  especially  of  the  crossed  pyramidal  tracts.  Occasionally  the  direct  cere- 
bellar tracts  are  also  involved ;  but  it  is  rather  rare  for  other  parts  of  the 
anterolateral  columns  to  be  invaded,  as,  for  instance,  Gowers's  tracts  or  the 
direct  pyramidal  tracts.  The  disease  seems  to  be  a  system  disease,  con- 
fining itself  to  certain  definite  tracts,  and  not  a  diffused  myelitis.  There 
is  a  form  of  syphilitic  meningomyelitis,  however,  which  closely  resembles 
combined  sclerosis  both  clinically  and  anatomically :  in  this  form,  the  inflam- 
mation is  located  in  the  lateral  and  posterior  aspects  of  the  cord;  but  the 
membranes  are  involved  first  and  the  posterior  and  lateral  columns  are 
affected  secondarily. 

Symptoms. — Because  of  its  morbid  anatomy  it  is  easy  to  understand 
that  ataxic  paraplegia  partakes  of  the  nature  both  of  locomotor  ataxia 
and  spastic  or  primary  lateral  sclerosis.  This  idea,  however,  requires  some 
qualification,  for  those  two  diseases  cause  some  contrary  symptoms,  such 
as  lost  knee-jerks  by  the  one  and  exaggerated  knee-jerks  by  the  other,  and 
the  two  symptoms  cannot  coexist  in  the  same  person.  As  usually  seen,  the 
share  of  the  disease  contributed  by  the  posterior  sclerosis  is  the  ataxia. 
There  may  be  some  other  tabetic  symptoms,  as  lancinating  pains,  sensory 
changes,  and  optic  atrophy,  but  they  are  rare.  Except  for  the  ataxia  the 
disease  takes  its  form  largely  from  the  sclerosis  of  the  lateral  tracts.  There 
is  a  spastic  gait,  with  exaggerated  reflexes,  and  these  with  the  ataxia  produce 
a  rather  confusing  picture. 

There  is  a  type  of  the  disease  in  which  the  tabetic  symptoms  pre- 
dominate, and  there  is  then  seen  the  ataxia  with  lost  knee-jerks,  fulgurant 
pains,  and  bladder  weakness,  combined  with  some  loss  of  power  due  to  the 
lateral  sclerosis.  According  to  Oppenheim  this  predominance  of  the  ataxia 
and  other  symptoms  of  posterior  sclerosis  is  likely  to  appear  in  the  more 
advanced  stages. 

Some  authors  claim  that  the  muscle  tonus  is  lowered,  or  at  least  not 
increased.  This  may  be  so  in  cases  in  which  the  posterior  columns  are  the 
more  involved;  but  in  many  cases,  and  especially  in  advanced  stages,  there 
is  increased  tonus  along  with  the  spastic  paraplegia.  The  type  of  the  case, 
whether  more  ataxic  or  more  paraplegic  and  spastic,  will  depend  upon  which 
region  of  the  cord  is  more  affected. 

Diagnosis. — The  disease  is  not  likely  to  be  mistaken  for  any  other. 
The  combination  of  ataxia  with  a  spastic   gait  is  distinctive.     Multiple 
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Sclerosis  may  he  .siimilatcil  hy  ata\i<'  |iara|)K';4ia,  hut  in  limit  iplc  sclc^rosis 
there  is  not  a  tiiic  ataxia,  lail  ratlicr  an  intention  tremor,  witii  nystat^nnis 
and  sjn'ceii  ileteets.  J^'rom  some  i'orms  ol"  spinal  syphilis  the  distinction 
is  not  always  easy;  in  fact,  ataxic  paraplegia  is  prohalily  notliin{:j  else  hnt  a 
form  of  spinal  syphilis.  Diffused  myelitis  may  also  resemble  combined 
sclerosis,  hut  the  symptoms  arc  not  so  characteristic  of  a  system  disease. 
The  ataxia  closely  reseiiihlcs  that  ol"  lahes  dorsalis,  hut  the  spa.slic  paraplej^ia, 
with  exagii-e rated  kiico-jerks,  marks  the  difference. 

X.  HEREDITARY  ATAXIA. 

This  affection,  also  called  Friedreich '.s  disease,  is  a  family  rather  than 
an  hereditary  disorder.  It  is  often  seen  in  several  brothers  or  sisters,  but 
is  seldom  directly  hereditary.  It  is  due  to  degeneration  of  several  tracts 
of  the  spinal  cord,  esj^ecially  the  posterior  colunnis,  but  the  lateral  tracts, 
and  sometimes  the  direct  cerebellar  tracts  and  Clarke's  columns,  may  also 
be  involved.  The  affection  of  the  posterior  columns  seems  to  give  the 
disease  most  of  its  individuality. 

Symptoms. — The  patient  has  an  ataxic  or  staggering  gait,  in  which 
he  keeps  his  feet  far  apart  and  sways  his  body  violently.  The  gait  is  not 
identical  with  that  of  locomotor  ataxia  ;  the  stamping  is  not  so  marked, 
the  swaying  of  the  body  is  more  conspicuous,  and  the  progression  has 
something  in  it  that  even  suggests  a  cerebellar  lesion.  There  may  also 
be  violent  ataxic  movements  while  sitting  or  even  reclining.  The  swa^dng 
is  not  particularly  increased  by  closing  the  eyes.  Later  there  are  ataxic 
movements  in  the  arms.  The  knee-jerks  are  abolished.  Anesthesia  is  not 
present,  unless  in  the  advanced  stages,  and  then  not  always.  True  paralysis 
of  the  legs  occurs  also  in  advanced  stages,  and  there  may  even  be  marked 
muscular  atrophy.  Scoliosis  sometimes  occurs  and  a  form  of  club-foot  with 
characteristic  overextension  of  the  great  toe.  In  some  cases  a  Babinski 
reflex  has  been  seen.  The  fulg-urant  pains  and  crises  of  true  tabes  are  not 
seen,  nor  is  there  paralysis  of  the  bladder.  Especially  characteristic  are  the 
nystagmus  and  speech  defects.  The  former  is  usually  of  the  lateral  variety. 
The  speech  is  slow,  labored,  staccato,  or  scanning.  Optic  atrophy  and 
ophthalmoplegias  do  not  occur.  The  disease  begins  in  childhood,  as  a  rule, 
although  in  a  few  cases  it  does  not  appear  until  early  adult  life.  It  is  an 
incurable  affection,  and  steadily,  but  sometimes  slowly,  progressive. 

Diagnosis. — From  locomotor  ataxia  Friedreich's  ataxia  is  distinguished 
by  its  early  onset,  its  family  association,  its  freedom  from  crises  and  bladder 
atony,  its  exemption  from  optic  atrophy  and  ophthalmoplegias,  its  nystag- 
mus, and  its  speech  defects.  There  is  a  juvenile  form  of  tabes,  however, 
which  may  require  care  to  distinguish  it.  It  is  due  to  hereditary  (or  very 
early  acquired)  syphilis,  and  presents  genuine  tabetic  s.^miptoms,  such  as 
pupillain-  changes,  lancinating  pains,  and  characteristic  findings  in  the  blood 
and  cerebrospinal  fluid. 

jMultiple  sclerosis  may  simulate  this  disea.se.  but  it  is  rare  in  early 
childhood.    It  presents  spastic  paralysis  with  exaggerated  knee-jerks,  inteu- 
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tion  tremor,  sometimes  an  optic  atrophy,  and  it  is  not  seen  as  a  family 
affection. 

In  cerebral  ataxia  there  may  be  exaggerated  knee-jerks,  optic  atrophy, 
ataxic  speech,  and  a  more  distinct  cerebellar  gait  than  in  Friedreich 's  disease. 
Still  these  two  affections  have  much  in  common. 

The  ataxic  movements  in  this  disease  may  simulate  chorea  and  various 
kinds  of  tremors;  but  the  association  with  the  other  symptoms  is  usually 
enough  to  prevent  error.    These  movements  have  not  the  rhythm  of  tremors. 
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Fig.  393. — Syringomyelia  in  the  ceryical  region. — Lloyd. 

and  they  are  not  of  the  involuntary  nature  of  choreic  jerkings.  In  chorea 
the  movements  persist  while  the  patient  is  at  rest;  in  Friedreich's  disease 
they  are  seen  only  during  voluntary  motion. 

For  the  differential  diagnosis  between  Friedreich's  ataxia  and  syringo- 
myelia see  the  description  of  the  latter  disease. 


XI.  SYRINGOMYELIA. 

This  term  is  applied  to  a  process  in  the  cord  which  results  in  the  forma- 
tion of  a  cavity.  This  process  is  a  gliomatosis,  or  proliferation  of  a  giiomatous 
tissue  which  breaks  down  in  the  centre.  It  is  not  a  mere  dilatation  of  the 
central  canal  of  the  cord,  for  this  canal  may  not  be  included  in  the  cavity, 
as  was  first  pointed  out  by  Simon  in  1875.  Dilatation  of  the  central 
canal  may  result  from  other  conditions,  and  is  then  properly  called 
hydromyelia. 
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Patholog}'. —  The  over^Touth  ol"  ^Mioiiiatous  tissue  is  usually  most 
marked  in  the  gray  matter.  When  this  tLs-siie  breaks  down,  the  resulting; 
cavity  is  of  u'reater  or  less  extent.  It  may  e.xtcnd  across  the  cord  almost 
symmetrically  on  either  side;  in  other  cases  it  temls  to  follow  one  or  other 
horn  of  jrray  matter.  The  resultinj?  injury  to  the  structures  of  the  cord 
may  be  extensive.  The  anterior  horns  are  involved,  the  lateral  tracts 
below  the  lesion  are  de«renerated,  antl  the  posterior  horns  may  be  almost 
cut  otV  from  the  rest  of  tlie  cord;  but  the  posterior  columns  may  larj^cly 

escape.  The  location  of  the  central  canal  is 
usually  marked  b}'  a  collection  of  ependy- 
mal  cells  on  the  anterior  border  of  the  cav- 
ity. The  walls  of  the  cavity  are  sometimes 
lined  with  a  sort  of  membrane  formed  from 
gliomatous  tissue.  The  lesion  may  be 
largely  located  in  the  cervical  region,  the 
cavity  extending  upward  and  downward  in 
various  shapes  and  to  various  levels.  In  a 
few  cases  the  dorsal  cord  is  most  involved ; 
in  others,  the  lumbar  cord.  The  cord  at  the 
seat  of  lesion  is  often  flattened  and  ribbon- 
like. 

Symptoms. — There  is  degeneration  of 
the  anterior  horns.  If  the  cavity  is  in  the 
cervical  cord,  there  results  extensive  muscu- 
lar atrophy  of  the  shoulders  and  arms  with 
a  flaccid  paralysis  and  fibrillaiy  tremors. 
Occasionally,  however,  the  type  of  paralysis 
in  the  wasted  limb  is  spastic,  and  the  reac- 
tions of  degeneration  are  wanting.  The  de- 
generation of  the  lateral  tracts  causes  a 
spastic  paralysis  of  the  lower  limbs,  with 
exaggerated  knee-jerks.  The  paralysis  in 
rare  instances  is  heraiplegic,  and  in  some 
cases  ataxia  has  been  seen.  The  sensory 
s;\nnptoms  are  most  characteristic  :  they  con- 
stitute the  so-called  dissocwfion  syndrome. 
There  is  loss  of  the  sense  of  heat,  cold,  and 
pain,  with  preservatioii  of  the  tactile  sense. 
The  location  of  this  syndrome  depends  upon 
the  seat  and  extent  of  the  lesion  :  it  may  be 
most  marked  on  the  trunk,  but  it  is  also  seen  on  the  extremities.  It  may  also 
be  more  marked  on  one  side,  and  it  occurs  in  areas  of  various  extent.  Occa- 
sionally some  areas  of  tactile  anaesthesia  are  also  found.  Trophic  lesions 
occur.  ^lacultp  appear  on  the  skin  of  the  legs:  the  toe-nails  are  enlarsred 
and  thickened,  with  transverse  ridges.  In  the  type  kno^^^l  as  ^Nlorvan's 
disease  there  are  painless  destmctive  lesions  of  the  Angel's.  Scoliosis  is 
not  uncommon ;  and  occasionally  an  arthropathy  of  one  or  other  joint  is  seen 
just  as  in  locomotor  ataxia.  Among  the  rarer  symptoms  are  paralysis 
of  the  muscles  of  respiration,  bulbar  and  oculomotor  s^Tnptoms,  paralysis 


Fig.  394.  —  Syringomyelia,  showing 
scoliosis,  muscular  atrophy  of  the  shoul- 
der, and  arthropathy  of  the  ankle. — 
Lloyd. 
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of  the  vocal  cords,  nystagmus,  painless  fractures,  and  various  skin  eruptions, 
such  as  urticaria  and  pemphigus.    Bladder  symptoms  are  usually  not  present. 

Diagnosis. — Syringomyelia  is  to  be  distinguished  especially  from  pro- 
gressive muscular  atrophy  and  amyotrophic  lateral  sclerosis.  To  both  dis- 
eases it  bears  a  resemblance  because  of  the  muscular  atrophy  of  the  shoulders 
and  arms  and  the  spastic  paralysis  in  the  legs ;  but  it  differs  from  both  in  its 
dissociation  sensory  syndrome  and  in  its  trophic  lesions.  The  disease  known 
as  pachymeningitis  hypertrophica  of  the  cervical  cord  sometimes  bears  a 
striking  resemblance  to  syringomyelia,  even  in  its  sensory  symptoms.  There 
may  be  the  same  loss  of  sense  for  pain,  heat,  and  cold,  with  preservation 
of  tactile  sense;  muscular  atrophy  of  the  shoulders  and  arms;  and  spastic 
paralysis  of  the  legs ;  but  in  the  former  disease  there  is  often  a  history  of 
trauma,  and  in  some  cases  the  stiffness  and  deformity  following  upon 
fracture  of  the  vertebrae  are  seen. 

Morvan  's  disease  is  a  form  of  syringomyelia  in  which  there  are  painless 
destructive  whitlows  of  the  fingers  (the  panaris  analgesique  of  French 
writers).  Morvan  claimed  that  the  disease  is  distinguished,  however,  from 
syringomyelia,  by  the  predominance  of  trophic  lesions  and  the  loss  of  tactile 
sense ;  but  there  may  be  the  same  muscular  atrophy,  scoliosis,  and  even 
arthropathy,  and  the  two  aft'ections  are  probably  closely  allied.  This  type 
so  much  resembles  some  forms  of  leprosy  that  Zambaco  and  others  have 
even  claimed  that  syringomyelia  is  a  form  of  leprosy — a  curious  instance 
of  confusing  a  resemblance  with  an  identity.  There  is  no  central  gliomatosis 
in  leprosy,  and  there  are  many  distinctions,  too  numerous  to  mention  here, 
which  are  described  under  that  disease.  The  angesthetic  form  of  leprosy 
is  dependent  on  a  neuritis,  not  a  cord  lesion. 

Charcot  pointed  out  that  one  of  the  trophic  lesions  of  syringomyelia 
is  an  enlargement  of  the  hand  closely  resembling  acromegalia.  In  his  case 
the  change  was  limited  to  one  hand,  and  was  symptomatic  of  gliomatosis. 
In  some  cases  the  paralysis  is  largely  unilateral,  resembling  hemiplegia  of 
cerebral  origin ;  but  the  other  cord  symptoms  distinguish  it. 

Dejerine  contends  that  Friedreich's  ataxia  is  due  to  a  gliomatous 
change  in  the  cord ;  and  in  a  series  of  12  autopsies  in  Griffith 's  collection 
of  cases  cavities  were  found  in  three.  Doubtless  in  rare  cases  in  which 
the  posterior  columns  are  much  involved  and  ataxia  results,  the  resem- 
blance of  syringomyelia  to  hereditary  ataxia  is  manifest,  but  the  sensory 
and  trophic  lesions  of  the  one,  and  the  speech  defects  and  nystagmus  of 
the  other,  serve  to  distinguish  them.  Thus  in  syringomyelia  the  knee-jerks 
are  exaggerated,  except  in  the  rare  tabetic  form;  in  Friedreich's  ataxia 
they  are  abolished,  while  in  the  latter  there  are  speech  defects  which  are 
not  seen  in  the  former,  as  well  as  a  familial  history  in  many  cases.  Nystag- 
mus is  most  rare  in  syringomyelia,  while  it  is  common  in  Friedreich 's  disease. 
Finally,  the  dissociation  symptom,  muscular  atrophy,  arthropathies  and 
other  trophic  lesions  are  all  suggestive  of  syringomyelia;  which  disease, 
moreover,  rarely  begins  in  early  youth. 

In  the  rare  cases  in  which  ataxia  occurs,  especially  if  there  should  be 
a  spinal  arthropathy  and  lost  knee-jerks,   the  resemblance  to  locomotor 
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ataxia  may  be  striking,  l)ut  the  snisory  syinptoiiis,  tin-  imiseiilar  atropliy, 
the  scoliosis,  and  the  other  trophic  h^sions  would  establish  the  diagnosis. 
The  knee-jerks  are  not  ahvavs  lost  in  the  ataxic  form. 


XII.  SYnilLIS  OF  THE  SPINAL  CORD 
AND  MKMimANES. 

Syphili.s  may  confine  its  ravatres  entirely  to  the  spinal  cord  and  mem- 
branes, or  it  may  affect  both  the  spinal  contents  and  the  brain.  The  difTused 
cerebrospinal  syphilis  is  usually  more  conspicuous  for  its  brain  symptoms, 
but  evidences  of  involvement  of  the  cord  can  often  be  found  on  close 
inspection. 

Pathology. —  Syphilis  of  the  nervous  system  is  due  to  the  action  of  the 
Spirochata  pallida,  but  the  exact  mode  of  attack  is  still  the  subject  of  debate. 
Among  early  or  initial  lesions  are  lymphangitis,  with  exudation  of  lympho- 
cytes in  the  perivascular  spaces;  meningitis  of  an  exudative  or  gummatous 
type ;  and  thickening  of  the  walls  of  the  arteries.  The  neiwous  tissue  is  in- 
volved secondarily,  as  is  shown  by  sclerosis,  sy.stem  degenerations,  and  in  some 
cases  by  necrosis  or  softening.  It  is  highly  characteristic  of  the  syphilitic 
infiammation  to  become  exudative;  there  then  results  a  thickening  of  the 
membranes,  a  plastic  exudate,  and  very  often  a  gummatous  neoplasm.  In 
some  forms  the  resulting  meningomyelitis  presents  but  little  exudation  and 
practically  no  gumma  to  the  naked  eye,  but  under  the  microscope  the  charac- 
teristic l^^nphocyte  infiltration  may  be  found.  Thickening  and  even  obstruc- 
tion of  blood-vessels  may  occur,  leading  to  various  degrees  of  necrosis  or 
softening.  In  the  spinal  cord  the  lesion  may  be  largely  confined  to  the 
membranes,  especially  the  pia,  with  only  a  limited  area  of  peripheral  myelitis 
underneath.  This  condition  is  especially  seen  about  the  lateral  or  postero- 
lateral columns.  In  other  cases  the  disease  process  is  more  diffused,  without 
reference  to  the  various  tracts  and  systems  of  the  cord,  thus  causing  various 
bizarre  combinations,  and  symptoms  of  disseminated  myelitis. 

Symptoms. — Because  of  its  irregular  distribution  and  various  degrees, 
the  sjT)hilitie  process  gives  rise  to  manifold  and  irregular  s^^nptoms.  In 
some  cases  there  is  merely  a  meningomyelitis,  more  or  less  circumscribed, 
with  some  resulting  sclerosis.  The  s\Tnptonis  are  then  practically  the  same 
as  have  already  been  described  under  the  head  of  myelitis.  In  the  more 
diffused  or  disseminated  form,  the  symptoms  are  irregular.  Irritation  of  the 
nerve-roots  is  common,  with  resulting  pains,  girdle  sense,  and  stiff  back. 
There  may  be  spastic  paraplegia,  impairment  of  the  nerve  supply  to  the 
bladder,  and  various  forms  of  aniesthesia.  Sometimes  there  is  muscular 
atrophy,  and  even  monoplegia.  As  a  rule,  spinal  SA-philis  does  not  cause  a 
so-called  "system-disease."  Exceptions  to  this  rule  occur,  however,  espe- 
cially in  the  form  described  by  Erb  and  sometimes  called  by  his  name. 
In  Erb's  paralysis  the  lesion  is  a  meningomyelitis  of  the  lateral  aspects 
of  the  cord.  There  results  a  spastic  paralysis  of  the  legs,  with  exaggerated 
knee-jerks,  low  muscle  tension,  that  is,  without  contractures;  with  weakness 
of  the  bladder,  and  usually  no  involvement  of  sensation.  In  some  cases, 
however,  the  lesion  includes  the  posterior  aspects  of  the  cord,  and  there  is 
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then  added  an  ataxia,  possibly  with  some  alterations  of  sensation.  This 
condition  is  known  as  ataxic  paraplegia. 

An  essential  lateral  sclerosis,  in  which  the  pyramidal  or  motor  tracts 
are  degenerated,  very  much  as  the  posterior  tracts  are  affected  in  locomotor 
ataxia,  has  been  described  by  Lloyd  and  Ludlum. 

Another  form  of  spinalsyphilis  is  seen  in  the  gummatous  tumor.  This 
may  be  located  at  almost  any  level  of  the  cord,  or  sometimes  in  the  cauda 
equina.  Its  symptomatology  will  depend  upon  its  location  and  extent,  the 
same  as  in  any  other  tumor  of  the  spinal  cord. 

There  is  an  acute  form  of  syphilis  of  the  cord,  in  which  the  onset  is 
abrupt  and  the  case  progresses  rapidly  until  it  presents  all  the  features  of  a 
transverse  lesion,  such  as  paraplegia,  paralysis  of  the  bladder  and  bowel, 
bed-sores,  etc.  In  these  cases  softening  and  formation  of  cavities  occur  from 
occlusion  of  blood-vessels. 

The  clinical  picture  of  spinal  syphilis  varies ;  there  may  be  recessions 
and  improvement;  at  other  times,  an  irregular  advance  with  remissions. 
Pure  "system  diseases"  are  rare,  except  in  Erb's  type,  and  the  affection 
may  especially  change  under  specific  treatment.  In  some  cases  there  may 
be  cerebral  symptoms,  and  involvement  of  one  or  more  cranial  nerves.  Pu- 
pillary changes  are  then  seen,  especially  abolition  of  the  reflex  to  light. 

Syphilis  is  now  known  to  be  the  sole  cause  of  locomotor  ataxia.  The 
lesion  in  tabes,  however,  does  not  always  present  the  tj'pe  of  an  exudative 
meningomyelitis,  but  it  is  rather  a  parenchymatous  change,  a  dystrophy 
confined  to  the  sensory  protoneuron.  Nevertheless  there  are  some  patholo- 
gists, as  Nageotte  and  others,  who  believe  that  even  in  locomotor  ataxia  the 
initial  lesion  is  a  meningitis  affecting  the  posterior  nerve-roots.  However 
that  may  be,  tabes  dorsalis  is  usually  described  as  a  distinct  disease. 

Diagnosis. — Syphilis  is  likely  to  cause  an  irregular  distribution  of 
symptoms,  but  this  fact  is  not  of  as  much  diagnostic  importance  as  some 
writers  contend.  There  are  cases  of  myelitis,  or  meningomyelitis,  with  or 
without  softening,  in  which  it  is  not  easy  to  make  a  differential  diagnosis 
at  the  bedside.  The  problem  is  simplified  in  cases  in  which  there  is  a  clear 
history  of  syphilitic  infection.  In  doubtful  cases  the  "Wassermann  and  other 
laboratory  tests  may  be  determinative.  In  cases  in  which  there  is  some 
associated  cerebral  syphilis  the  diagnosis  is  more  evident.  It  is  worth  while 
to  bear  in  mind  that  syphilis  is  much  the  most  frequent  cause  of  meningo- 
myelitis, and  this  fact  raises  a  presumption  in  favor  of  its  presence  in  any 
given  case. 

The  same  difficulty  occurs  in  cases  of  Erb  's  palsy,  for  this  affection 
closely  resembles  essential  lateral  sclerosis  (the  so-called  primary  spastic 
paraplegia) ,  except  that  in  the  former  the  bladder  is  often  involved,  slight 
sensory  changes  occur,  and  the  muscle  tone  is  less  increased.  In  Erb's 
palsy  there  may  also  be  irritative  symptoms,  as  pain  and  the  girdle  sense, 
due  to  involvement  of  the  posterior  nerve-roots.  This  is  particularly  so 
in  cases  in  which  the  lesion  spreads  to  and  upon  the  posterior  columns. 
We  then  see  a  condition  of  ataxic  paraplegia,  which  is  practically  indis- 
tinguishable from  the  combined  sclerosis  which  some  authors  describe  as 
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a  system  disoase  of  non-sypliililic  ori},'iii.  'I'liiso  lim-  problems  in  fliapnosis 
cannot  always  be  satislat-lorilN  solved,  hut  in  all  siicb  cases  the  liistory 
of  syjdulis  in  tbe  patient  sliould  be  cand'ull.v  sou^dil  ;  and  whether  this  is 
lounil  or  not,  the  antisyphilitic  treatment  shonid  be  ^nvcn  a  fair  trial.  The 
laboratory  tests  of  the  blood  and  ccnljrospinal  llnid  will  throw  liirht  on 
these  cases.  In  recent  years,  as  our  knowledire  of  nerve  syjjhilis  has  increased, 
it  has  become  more  and  more  evident  that  most  of  these  clinical  forms  an; 
mere  variants  of  .syphilis  of  the  cord. 

Some  authors  attempt  to  make  a  distinction  between  loeomottn-  ataxia 
and  syj)liilitic  leptonienintiitis  extending?  to  the  posterior  eolumus.  Tn  the 
latter  disease  there  are  sensory  symptoms  and  ataxia  closely  resembling 
these  symptoms  in  tabes,  but  the  other  distinctive  tabetic  symptoms,  such  as 
optic  atrophy,  Argyll-Robertson  pupil,  crises,  and  arthropathies,  are  wanting. 

XIII.  TUMORS  OF  THE  SPINAL  CORD. 

We  include  here  not  only  tumors  of  the  cord  JDroper  but  also  tumors 
of  the  membranes,  for  the  distinction  between  them  is  not  clinically  possible. 
We  also  include  tumors  of  the  vertebra,  for  although  these  are  sometimes 
distinguishable  at  the  bedside  from  intraspinal  growths,  their  clinical 
features  are  similar.  Tumors  of  the  spinal  cord  proper  are  rare ;  tho.se 
springing  from  the  membranes  are  the  more  common.  In  50  cases  collected 
by  ]\Iills  and  Lloyd,  the  largest  number  were  sarcomata,  gliomata,  or  gum- 
mata.  In  nearly  one-half  of  these  cases  the  tumor  was  in  the  cervical  region  ; 
the  dorsal  region  was  involved  next  in  frequency,  and  then  the  lumbar 
region.    The  cauda  equina  was  also  involved  in  a  few  cases. 

Symptoms. —  In  most  cases  the  symptoms  indicate  irritation  early  of  the 
nerve-roots  and  membranes,  and  later  pressure  on  the  cord.  Hence  pain 
is  often  an  early  or  initial  symptom ;  it  may  be  intense,  neuralgic,  per- 
sisting for  a  long  time  in  one  region,  and  may  radiate  or  be  located  far 
from  the  cord  (eccentric  pain).  It  may  be  associated  with  hyperesthesia, 
hyperalgesia,  para?sthesia,  or  even  anaesthesia,  and  there  may  be  a  subjec- 
tive sense  of  numbness  in  some  localized  part,  and  even  a  girdle  sense. 
With  the  pain  there  maj'  be  some  stiffness  of  the  .spine,  and  contracture 
of  some  or  other  muscle  groups.  As  the  case  progresses  the  symptoms  of 
pressure  show  themselves;  there  is  paralysis  of  one  or  other  limb  or  group 
of  muscles,  and  ana'sthesia  Ls  more  marked  and  more  extensive.  There 
may  be  aua-sthesia  dolorosa,  that  is.  absence  of  sensation  to  objective 
tests,  with  the  presence  of  pain  in  the  affected  part.  Paralysis  of  the 
bladder  and  bowel  may  eventually  come  on.  In  fact,  we  see  the  symptoms 
of  either  a  partially  tran.sverse  or  even  (in  advanced  cases)  a  totally 
transverse  lesion.  The  distribution  of  these  SATnptoms  will,  of  course,  vary 
according  to  the  seat  of  the  lesion.  In  a  veiy  advanced  stage  there  will 
be  total  paralysis  below  the  seat  of  lesion,  contractures,  deviation  of  the 
spine,  anaesthesia,  incontinence,  bed-sores,  cystitis,  alteration  in  the  reflexes, 
dyspnoea,  tachycardia  or  bradycardia,  in  ceiwieal  cases  dysphagia,  and  even 
bulbar  and  ophthalmic  symptoms.  In  some  cases  there  is  pain  on  pressure 
49 
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or  palpation  over  the  site  of  the  tumor,  and  pain  on  twisting  or  bending 
the  spine. 

An  acute  onset  of  paraplegia,  with  abolition  of  the  knee-jerks,  in  a 
case  in  which  there  had  only  been  a  slight  and  obscure  girdle  sense  for  a  few 
weeks,  has  recently  been  observed  by  the  writer  in  the  Philadelphia  General 
Hospital.  The  tumor  was  in  the  membranes  of  the  upper  dorsal  cord  and 
proved  to  be  a  gumma. 

Diagnosis. — The  mode  of  onset  is  often  suggestive.  The  initial  symp- 
toms are  likely  to  be  irritative,  hence  pain.  This  pain  may  be  eccentric  and 
localized  in  the  distribution  of  one  or  of  a  few  nerves.  Paresis  begins  also 
as  a  localized  symptom ;  it  may  at  first  be  more  marked  in  one  limb  or  even 
in  one  group  of  muscles.  Later  the  s^onptoms  are  more  suggestive  of  com- 
pression of  the  cord,  as  angesthesia,  paraplegia,  incontinence,  and  bed-sores. 
In  some  cases  the  symptoms  are  markedly  unilateral,  causing  the  so-called 
Brown-Sequard  paralysis,  or  an  approach  to  it. 

From  syphilis  of  the  cord  it  is  not  always  possible  to  distinguish  tumor. 
In  fact  syphilis  may  cause  a  gummatous  tumor.  The  mode  of  onset  is  more 
suggestive  of  a  neoplasm.  The  Wassermann  test  and  the  other  laboratory 
tests  of  the  cerebrospinal  fluid  for  syphilis  should  always  be  made.  The 
progress  of  the  disease  in  tumor  is  rather  more  persistent  and  hopeless  than 
in  most  cases  of  syphilitic  meningomyelitis.  Eecently  a  condition  of  xantho- 
chromia of  the  cerebrospinal  fluid  has  been  described  as  indicative  of  a  total 
transverse  lesion  of  the  cord:  the  fluid  presents  a  yellow  tinge,  probably 
due  to  the  retention  of  the  coloring  matter  of  the  blood. 

From  myelitis  and  acute  softening  the  distinction  is  often  to  be  made 
by  the  more  abrupt  onset  of  these  affections.  The  symptoms  of  a  trans- 
verse lesion  are  much  sooner  established  than  in  tumor;  and  the  initial 
pain,  so  marked  in  case  of  neoplasm,  may  be  wanting.  Unilateral  symp- 
toms are  not  common  in  myelitis  and  softening.  In  hemorrhage  the  onset 
is  sudden,  often  caused  by  trauma,  and  the  disease  reaches  its  acme  in  a 
short  time.  In  spinal  caries  the  bone  lesion  can  usually  be  detected  by 
inspection.  The  X-ray  may  demonstrate  the  lesion.  In  very  early  cases, 
before  deformity  appears,  it  may  be  possible  to  elicit  pain  by  jarring  the 
spine,  and  there  may  be  stiffness  of  the  back,  and  pain  on  passive  movements 
of  the  trunk. 

In  traumatism  the  case  can  usually  be  distinguished  by  the  history. 
Still,  it  is  well  to  recall  that  tumor  may  follow  trauma.  Aneurism  of  the 
aorta  may  erode  the  spine  and  cause  symptoms,  first  of  irritation  and 
later  of  pressure.  It  is  only  to  be  detected  by  exploration  and  by  the 
methods  of  physical  diagnosis.  Cancer  of  the  vertebra  usually  causes 
very  urgent  symptoms,  especially  of  initial  pain,  and  later  of  pressure  on 
the  cord  or  nerve-roots.  The  nature  of  the  lesion  may  remain  for  some  time 
obscure;  or  there  may  be  the  history  of  precedent  cancer.  The  symptoms 
soon  become  extremely  aggravated,  and  the  patient  becomes  cachectic. 

In  neuritis  there  is  soreness  of  the  nerve-trunks,  with  paralysis  of 
motion  or  of  sensation,  or  of  both,  in  areas  supplied  by  the  individual  nerves. 
In  early  stages  motion  is  more  likely  to  be  impaired  than  sensation.  Mus- 
cular atrophy  occurs.     Compression  symptoms,   and   involvement   of  the 
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bladder  aiui  ivctuiu,  are  wanting.  Still,  the  distinction  is  not  always  easy 
between  neuritis  and  intraspinal  tumor,  especially  if  the  new  ^'rowth  alTects 
chietiy  the  nerve-roots,  as  iji  tlie  eau(hi  e(|uina. 

The  eccentric  or  localized  pain  of  tumor,  especially  in  the  early  staf,'e, 
may  closely  simulate  a  mere  neuralgia,  or  even  a  disease  of  some  internal 
organ,  as  in  the  chest  or  abdomen.  The  differential  diagnosis  must  depend 
on  the  association  of  the  sivniptoms;  for  instance,  of  other  s-yinptoms  of  cord- 
lesion,  on  the  one  hand,  or  of  disease  of  the  suspected  viscus,  on  the  other. 

The  local  or  regional  diagnosis  is  to  be  made  as  in  eases  of  myelitis  or 
trauma. 


XIV.  INJURIES  TO  THE  SPINAL  CORD. 

The  spinal  cord  is  subject  to  injury  by  blows,  falls,  crushings.  stab- 
wounds,  and  gun-shot  wounds.  The  commonest  injuries  are  those  which 
also  cause  fracture  and  dislocation  of  the  vertebra;.  It  is  not  essential, 
however,  that  there  should  be  a  fracture  or  dislocation  of  vertebrie,  as 
fatal  injury  has  been  done  to  the  cord  by  falls,  without  visible  injury  to 
the  bones.  Gun-shot  wounds  are  common,  and  a  few  instances  are  on 
record  of  the  cord  being  injured  or  parth'  severed  by  a  stab  with  a  knife 
or  stiletto.  The  commonest  seat  of  injury  to  the  cord  is  in  the  neck :  next 
in  the  dorsal  region.  The  lumbar  region,  being  more  massive  and  better 
protected  by  large  muscles,  is  not  so  often  involved.  It  has  been  supposed 
in  some  cases  that  a  vertebra  may  be  partly  dislocated  and  then  spring 
back  into  place,  thus  causing  a  crushing  of  the  cord.  Fracture  is  not  always 
associated  with  dislocation,  nor  vice  versa. 

The  lesion  in  most  of  these  cases  is  severe.  The  cord  is  either  partly 
disintegrated,  or  entirely  so  in  its  transverse  diameter.  It  is  softened  and 
necrosed,  and  may  be  the  seat  of  hemorrhage.  There  may  also  be  hemor- 
rhage within  the  spinal  membranes.  In  long-standing  ca.ses  in  which  there 
have  been  attempts  at  repair,  there  is  much  scar  tissue,  together  with 
degeneration  of  various  tracts  in  the  cord. 

Symptoms. — The  symptoms  depend  upon  the  seat  of  the  lesion. 

Injury  to  the  cervical  region  causes  a  characteristic  symptom-group, 
which  varies  according  to  the  extent  of  the  injury.  There  is  a  spastic 
paralysis  of  the  legs,  more  or  less  complete,  with  paralysis  of  the  bladder 
and  rectum.  The  knee-jerks  are,  as  a  rule,  increased,  although  in  totally 
transverse  lesions  the  knee-jerks  may  be  abolished  at  first,  according  to 
Bastian's  law.  Later,  if  the  patient  survives,  they  may  return  and  become 
exaggerated.  This  is  also  true  of  the  other  deep  reflexes,  but  this  is  not 
an  invariable  rule,  for  the  writer  has  seen  a  ease  of  gun-shot  injury  to  the 
cervical  cord,  causing  complete  paraplegia,  in  which  the  patient  sui'\aved  for 
months  and  the  knee-jerks  were  not  restored,  although  there  was  slight 
reaction  towards  the  end.  Contractures  of  the  leg  muscles  often  supervene, 
and  bed-sores  may  form  veiy  rapidly  about  the  buttocks  or  on  the  sacrum. 
The  arms  are  totally  or  only  partly  paralyzed,  according  as  the  cervical 
enlargement  and  the  roots  of  the  brachial  plexus  are  or  are  not  totally 
involved.     In  some  cases  the  arms  lie  paralyzed  and  flaccid  at  the  side; 
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in  other  cases  some  power  is  retained,  especially  power  of  flexion  of  the  arm 
at  the  elbow,  and  contractures  supervene.  Wasting  of  the  muscles  of  the 
shoulders,  arms,  and  hands  is  likely  to  set  in  if  the  cervical  enlargement 
is  injured.  Sensation  may  be  entirely  abolished  below  the  line  of  injury. 
If  the  lesion  is  low  in  the  neck  the  anaesthesia  may  not  involve  the  shoulders 
and  outer  aspects  of  the  upper  arms.     Pain  on  moving  the  neck  may  be 

severe.  If  the  injury  ex- 
tends above  the  fourth 
cervical  segment  the  phre- 
nic nerve  may  be  para- 
lyzed and  cause  death. 
The  pupillary  centre  in 
the  cord  may  be  injured, 
with  consequent  contrac- 
tion of  the  pupil;  if  it  is 
only  irritated  the  pupil  is 
dilated.  In  some  cases  of 
injury  to  the  cervical  cord 
the  clinical  picture  closely 
resembles  syringomyelia. 
There  is  atrophic  paraly- 
sis of  the  shoulders,  arms 
and  hands,  spastic  paraly- 
sis of  the  legs,  with  the 
dissociation  sensory  symp- 
toms as  seen  in  syringo- 
myelia. In  such  cases 
there  is  usually  deformity 
of  the  cervical  spine  from 
the  old  injury,  and  subse- 
quent ankylosis. 

Injury  to  the  dorsal 
region  causes  spastic  para- 
plegia and  all  the  other 
symptoms     as     described 
above  except  those  in  the 
upper     extremities.     The 
anaesthesia  when  present 
gives  a  valuable  clue  to 
the  uppermost  limit  of  the 
injury.    There  may  be  a  zone  of  hypera^sthesia  at  the  extreme  upper  limit, 
due  to  irritation  of  the  nerve-roots ;  and  pain  may  radiate  through  the  trunk 
at  this  level  for  the  same  reason. 

Injury  to  the  lumbar  region  also  causes  paralysis  of  the  legs,  bladder, 
and  rectum,  but  if  the  lumbar  enlargement  is  involved  the  paralysis  of  the 
legs  is  flaccid,  with  abolished  .knee-jerks,  wasting  of  the  muscles,  and  elec- 
trical changes.  Anaesthesia  may  be  present  on  the  buttocks,  genitalia,  peri- 
neum, thighs,  and  legs.    Pain  in  the  legs  may  also  be  present. 


Fig.  395. — Trauma  of  the  cervical  region  of  the  spinal  cord,  simu 
lating  syringomyelia. — Lloyd. 
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A  unilateral  lesion  of  tiie  cord  may  cause  the  so-called  lirown-St-tjuard 
syndrome:  there  is  paralysis  of  motion  on  the  side  of  the  lesion  and  loss 
of  sensation  on  the  opposite  side,  but  this  sensory  loss  is  in  the  tempera- 
ture ami  pain  sense  rather  than  in  the  tactile  sense.  If,  however,  the  pj.s- 
terior  column  of  one  side  is  affected  there  is  tactile  anajsthesia  also,  but  it 
is  on  the  side  of  the  lesion. 

Diagnosis. — To  determine  the  exact  seat  of  the  lesion  the  practitioner 
should  study  the  uppermost  limits  of  the  amesthesia,  and  the  muscle-groups 
involved,  and  compare  them  with  a  chart  and  table  of  the  spinal  segments. 
In  this  way  an  exact  local  diagnosis  may  be  reached  (pp.  327,  328,  Vol.  I). 

The  history  of  the  case  is  usually  sufficient  to  establish  the  clinical 
diagnosis.  It  is  not  always  possible  to  say  whether  the  lesion  is  a  mere 
hemorrhage  in  the  substance  of  the  cord,  or  in  the  mem])ranes,  or  whether 
it  is  a  crush  of  the  cord.  Practically  the  distinction  is  not  of  much  impor- 
tance so  far  as  the  welfare  of  the  patient  is  concerned.  It  is  more  important 
to  ascertain,  if  possible,  whether  the  cord  is  merely  affected  by  pressure, 
or  whether  it  is  actually  crushed,  especially  when  surgical  intervention  is 
contemplated.  But  this  is  seldom  possible  before  operation.  The  reason 
why  laminectomy  is  so  seldom  beneficial  in  these  cases  is  that  the  cord  has 
been  damaged  be^^ond  the  power  of  surgery  to  repair.  Clinically  these 
cases  closely  resemble  myelitis;  and  in  some  of  them  secondary  inflam- 
mation may  be  present.  Abolition  of  the  knee-jerks  may  indicate  a  total 
transverse  lesion  and  is  usually  of  grave  import. 


XV.  HEMORRHAGE  IX  THE  SPIXxU.  CORD 
AND  MEMBRANES. 

Hemorrhage  in  the  spinal  cord,  or  haematomj^eUa,  is  usually  the  result 
of  injury.  It  may  be  associated  with  a  crush  of  the  cord  due  to  vio- 
lence, or  with  fracture  or  dislocation  of  the  vertebrae.  In  a  few  cases  of 
injury,  however,  the  hemorrhage 
may  be  the  only  lesion.  Thus 
cases  have  been  reported  of  gi-eat 
violence,  as  a  fall  down  a  long 
flight  of  stairs,  in  which  the  bones 
were  uninjured,  and  even  the 
membranes  escaped,  and  yet  a 
small  and  rapidly  fatal  hemor- 
rhage was  found  in  the  substance 
of  the  cord.  The  hemorrhage  may 
be  in  the  gray  matter,  or  close  to 
it,  and  may  cause  extensive 
destruction  of  the  spinal  medulla. 
It  may  be  so  small  as  not  to  be 
apparent  until  the  cord  is  sec- 
tioned, or  it  may  cause  an  appear- 
ance of  pallor  or  slight  swelling  on  the  surface.  In  some  cases  the 
blood  breaks  through  to  the  surface  and  is  present  in  the  meninges. 
Minute  capillary  hemorrhages  may  be  the  starting-point  for  necrotic  soft- 
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ening.  Van  Gieson  has  found  long  slender  columns  of  necrosis  in  the 
cord,  causing  narrow  ca\dties,  which  he  thinks  may  be  due  to  traumatic 
hemorrhage.  They  extend  for  long  distances  both  above  and  below  the 
main  lesion.     Meningeal  hemorrhage  may  also  occur  from  trauma. 

Spontaneous,  or  non-traumatic,  hemorrhage  in  the  spinal  cord  is  rare. 
The  primary  lesion  is  probably  vascular,  due  to  some  weakness  or  disease 
of  the  blood-vessels.  It  is  remarkable  that  such  vascular  lesions,  which 
are  so  common  in  the  brain,  are  apparently  so  uncommon  in  the  spinal 
cord.  It  has  been  doubted  by  competent  pathologists  whether  arterio- 
sclerosis, as  well  as  thrombosis  and  embolism,  occurs  in  the  cord;  but 
there  is  not  sufficient  ground  for  dogmatic  statements  in  the  negative. 
It  seems  more  probable  that  some  cases  of  hemorrhage  and  hemorrhagic 
softening  in  the  cord  may  be  due  to  such  lesions. 

Symptoms. — The  symptoms  come  on  rapidly,  even  suddenly,  and 
may  cause  profound  shock;  but  even  in  the  traumatic  cases  this  rule  is 
not  absolute,  for  hours  may  elapse  before  all  the  symptoms  are  estab- 
lished. This  is  probablj"  due  to  the  fact  that  a  small  hemorrhage,  once 
started,  continues  for  some  time  to  progress,  with  gradually  increasing 
effect.  Especially  in  meningeal  hemorrhage  this  gradual  onset  is  seen, 
and  perhaps  more  so  in  the  lower  part  of  the  spinal  canal,  where  the 
cauda  equina  is  involved.  ^lany  hours  have  been  known  to  elapse  before 
the  paralysis  was  complete.  In  such  a  case  presumably  the  blood  gradu- 
ally settles  and  clots  in  the  lower  part  of  the  spinal  canal.  There  may  be 
complete  paralysis  of  all  the  muscles  below  the  level  of  the  lesion.  If  the 
lesion  is  in  the  neck,  the  muscles  of  the  chest  may  be  paralyzed.  The 
respiration  is  then  diaphragmatic  and  irregular. 

All  modes  of  sensation  may  be  absolutely  lost  below  the  level  of  the 
lesion.  These  symptoms,  however,  A-ary.  Some  hours  ma}'  elapse  before 
they  are  fully  estabhshed,  and  later,  even  in  unfavorable  cases,  sensation 
has  been  known  to  return  in  part.  Thus  the  patient  may  have  a  return 
of  tactile  sense  in  some  limited  area;  or  of  pain  sense,  or  thermic  sense, 
or  sense  of  position,  one  or  all.  The  bladder  and  rectum  maj'  be  para- 
lyzed, and  priapism  may  occur. 

The  reflexes,  especially  the  knee-jerks,  may  be  retained  and  soon 
become  exaggerated.  If  the  lesion  is  totally  transverse,  the  knee-jerks 
are  Hkely  to  be  abolished,  although  they  may  return  in  time.  Occasion- 
ally they  are  not  lost  until  after  some  days.  Total  abohtion  of  the 
knee-jerks,  therefore,  in  a  hemorrhage  above  the  lumbar  enlargement  is 
not  a  favorable  sign,  for  it  indicates  an  extensive  lesion.  If  the  hemor- 
rhage is  in  the  lumbar  enlargement  the  knee-jerks  will  probabh'  also  be 
abolished,  but  this  is  from  interference  with  the  reflex  centres  in  the  cord; 
hence  it  is  not  necessarily  so  ominous  a  symptom.  The  ciliary  reflex 
from  irritation  of  the  skin  of  the  neck  may  be  absent  in  cases  of  hemor- 
rhage in  the  cervical  region;  hence  there  may  be  spastic  myosis.  If  this 
centre  is  only  irritated  there  is  symptomatic  mydriasis  in  one  or  both  eyes. 

Pain  vasiy  be  an  urgent  symptom.  In  Kindred's  case,  in  which  the 
hemorrhage  was  in  the  fourth  dorsal  segment,  there  was  an  initial  agonizing 
pain  simulating  angina  pectoris.  Pain  may  persist,  and  it  may  even  be  felt 
far  below  the  level  of  the  lesion,  if  this  is  not  totally  transverse;  this  probably 
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because  froo  Mood  escapes  in  tlio  inoiiiiiges  uiul  c:iuses  pressure  ;ui.l  irritation 
at  lower  levels.     The  giriUc  or  "cincture"  feeling  is  present  in  some  cases. 

In  brief,  the  symptoms  of  htematomyelia,  whether  traumatic  or  non- 
traumatic, are  those  of  a  complete  or  almost  complete  transverse  lesion 
of  the  cord.  Abolition  of  the  knoe-j(>rks  may  be  seen.  The  localizing; 
symptoms  depend  upon  the  exact  level  at  which  the  lesion  occurs,  and 
they  have  already  been  described  under  the  head  of  myelitis. 

The  course  of  severe  cases  is  usually  rapid.  In  Kindred's  case  of  si)on- 
taneous  hemorrhage  tlcath  came  in  six  hours.  If  the  lesion  is  totally 
transverse,  with  abolished  knee-jerks  and  rapidly  forming  bed-sores,  the 
prognosis  is  highly  unfavorable.  If  the  lesion  is  high  in  the  neck  death 
may  come  from  paralysis  of  the  phrenic  nerve. 

High  temperature  and  excessive  sweating  are  seen  toward  the  end 
in  fatal  cases.  In  a  case  recorded  by  Lloyd  moist  skin  was  noted  above, 
and  dry  skin  below,  the  line  of  ana?sthesia  toward  the  end. 

In  hemorrhage  in  the  membranes,  when  the  cord  itself  is  not  involved 
and  not  much  pressed  upon,  the  outlook  is  more  favorable,  although  per- 
manent crippling  in  some  form  is  not  unusual.  Pain  is  often  a  prominent 
symptom,  and  the  anaesthesia  and  pain  may  follow  individual  nerve-trunks. 
In  the  legs,  if  the  cauda  equina  is  involved,  there  is  a  flaccid  paralysis  with 
muscular  atrophy  and  abolished  reflexes,  somewhat  like  a  multiple  neuritis, 
but  with  paralysis  of  the  bladder  and  bowel. 

Diagnosis. — In  traumatic  cases  the  diagnosis  is  not  difficult,  except 
to  distinguish  hemorrhage  from  crush,  and  this  is  often  not  possible,  nor 
is  it  of  great  practical  importance.  The  history  of  the  case  points  unerringly 
to  a  grave  lesion  of  the  cord.  It  is  important  to  distinguish  fracture, 
and  this  can  be  done  only  by  a  careful  surgical  examination,  aided  by 
the  X-rays.  Haematomyelia  is  not  likely  to  be  mistaken  for  a  disease  of 
any  internal  organ,  and  yet  in  dorsal  hemorrhage  the  initial  symptoms 
have  simulated  angina  pectoris.  But  the  speedy  onset  of  paralysis,  anaes- 
thesia, priapism,  and  incontinence  would  distinguish  the  cord  lesion.  So, 
too,  of  pain  from  lumbar  hemorrhage  simulating  disease  of  abdominal 
viscera.  The  supreme  difficulty  in  non-traumatic  cases  is  to  distinguish 
haematomyelia  from  transverse  myelitis,  acute  white  softening,  and 
pachymeningitis.  The  sudden  onset  and  rapid  course  serve  better  than 
all  other  symptoms  to  distinguish  hemorrhage  from  any  of  these  condi- 
tions; but  the  diagnosis  in  non-traumatic  cases  may  remain  obscure. 
The  extreme  rarity  of  spontaneous  haematomj^elia  must  not  be  overlooked 
in  coming  to  a  conclusion.  Softening  and  hemorrhage  being  due  often 
to  the  same  causes,  and  being  part  of  the  same  pathological  process,  a 
dogmatic  diagnosis  between  them  may  sometimes  not  be  practicable.  A 
lumbar  puncture  may  show  the  presence  of  blood  in  the  cerebrospinal  fluid. 
In  acute  spinal  syphilis,  with  abrupt  onset  of  symptoms,  the  tests  for  the 
"Wassermann  reaction  and  for  globulin  (Xoguchi  and  Xonne),  and  the 
presence  of  a  hmiphocytosis,  might  be  determinative.  The  exact  seat,  or 
level,  of  the  lesion  is  to  be  determined  as  in  injur\^  or  myelitis. 

XVI.  SOFTENING  OF  THE  SPINAL  CORD. 

Acute  softening  of  the  cord  is  often  confused  with  myelitis,  and  indeed 
in  some  cases  it  may  be  impossible   to  distinguish  between   them   at   the 
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bedside.  The  subject  has  already  been  discussed  under  the  head  of 
myelitis.  The  latter  term  properly  indicates  an  inflammation,  and  this 
in  turn  is  due  to  some  infection;  whereas  softening  may  presumably  be 
caused  by  a  vascular  lesion,  such  as  embolus  or  thrombus.  Nevertheless, 
softening  is  sometimes  secondary  to  inflammation;  and  it  also  results  from 
trauma.  Syphilis,  causing  a  meningomyelitis  and  endarteritis,  may  also 
cause  softening.  Weiss  has  recorded  a  case  of  softening  of  the  cord  occur- 
ring suddenly  in  a  boy  who  had  mitral  disease.  Gowers  refers  to  a  similar 
case.  The  inference  is  that  cardiac  emboli  were  the  causes  of  the  softening. 
The  symptoms  are  so  similar  to  those  which  occur  in  myelitis  that  it  is  not 
necessary  to  describe  them  again.  The  onset  of  the  disease,  however,  may 
be  more  abrupt. 

XVII.  THE  CAISSON  DISEASE. 

The  caisson  is  a  large  compartment,  inverted,  in  which  a  constant  supply 
of  compressed  air  is  maintained  in  order  to  counteract  the  pressure  of 
the  water  from  without,  thus  allowing  men  to  work  upon  the  foundations 
of  piers.  The  caisson  disease  is  an  affection,  largely  of  the  central  nervous 
system,  and  especially  of  the  spinal  cord,  caused  by  working  in  the  com- 
pressed air  of  these  compartments.  The  highest  pressure  attained  at  the 
St.  Louis  bridge  was  50  lbs.  to  the  square  inch,  the  normal  pressure  of  the 
atmosphere  being  15  lbs.  By  some  observers  the  mischief  is  attributed  to 
the  emerging  from  the  compressed  air  while  the  system  is  overheated  and 
fatigTied  with  the  hard  labor. 

Pathology.- — Van  Rensselaer  studied  the  cord  in  a  case  of  this  disease 
and  found  extensive  changes.  A  disseminated  necrotic  area  was  found  in 
the  dorsal  region,  with  ascending  degeneration  in  the  columns  of  Goll  and 
in  the  direct  cerebellar  tract,  and  descending  degeneration  in  the  pyram- 
idal tracts,  respectively  above  and  below  the  mid-dorsal  lesion.  Th© 
necrosis  seemed  to  be  confined  to  the  white  substance,  the  gray  matter  not 
being  involved.  Possibly  with  the  more  refined  methods  now  used,  this 
entire  exemption  of  the  cells  of  the  gray  matter  might  not  be  found.  No 
hemorrhages  were  seen.  The  theory  that  air-bubbles  or  air-emboli  cause  the 
softening  has  been  advanced.  Brooks  has  recently  studied  the  blood- 
pressure  in  75  workmen  before,  during,  and  after  working  in  the  caisson, 
and  found  no  marked  change  in  arterial  pressure. 

Symptoms. — The  initial  symptoms  do  not  appear  until  after  the  work- 
man emerges  into  the  outer  air.  Some  minutes,  even  hours,  maj^  elapse. 
There  is  usually  severe  epigastric  pain,  with  vomiting,  then  very  severe  pain 
in  the  back  and  lumbar  region,  along  the  spine,  and  shooting  down  the  legs. 
Smith  described  these  pains  as  of  a  tearing  character  and  intolerable. 
Anaesthesia  shows  itself  promptly,  often  of  the  type  known  as  "anaesthesia 
dolorosa, ' '  and  advances  with  the  motor  s^^mptoms.  The  paralysis  is  usually 
in  the  form  of  a  paraplegia,  although  in  some  cases  the  arms  also  have  been 
involved.    The  bladder  and  rectum  are  commonly  paralyzed.    Bed-sores  form. 

Brain  s;^anptoms  are  seen  in  the  more  severe  cases,  and  especially  in 
fatal  cases:  There  are  headache  and  vertigo,  and  in  fatal  cases  uncon- 
sciousness supervenes  before   death.     Pelton   describes   a   comatose   type, 
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wliich  may  appear  .siKklenly,  with  cyanosis,  and  is  usually  fatal.  The 
duration  in  mild  cases  is  from  a  few  hours  to  six  or  eight  days.  In  severe 
cases  death  may  result  in  a  few  days. 

The  viscera  are  not,  as  a  rule,  seriously  involved.  There  may  he 
bronchial  irritation  and  cough.  The  urine  has  usually  a  high  specific 
gravity.  Perforation  of  the  ear  drum  and  catarrh  of  the  middle  ear  have 
been  observed. 

Diagnosis.  —  The  import  of  severe  spinal  symptoms,  such  as  para- 
plegia, anaesthesia,  and  incontinence,  in  a  caisson  worker  soon  after 
quitting  work  is  unmistakable.  The  disease,  as  described  by  most  ob- 
servers, is  of  spinal  or  central  origin,  as  proved  also  by  such  autopsies  as 
the  one  made  by  Van  Rensselaer,  and  is  not  a  mere  peripheral  neuritis, 
due  to  carbonic  acid  poisoning,  as  others  have  contended.  Still,  it  is  not 
unlikely  that  the  peripheral  neurons  may  be  found  involved  in  some  cases. 
An  affection  similar  in  every  w-ay  to  the  caisson  disease  occurs  in  divers. 

XVIII.  AFFECTIONS  OF  THE  CAUDA  EQUINA. 

The  Cauda  equina  is  the  leash  of  nerve-roots  lying  in  the  lower  end 
of  the  spinal  canal.  These  are  the  nerve-roots  that  come  off  from  the 
lumbar  and  sacral  segments.  The  spinal  cord  ends  about  opposite  the 
second  lumbar  vertebra;  consequently  the  nerve-roots  from  its  lower 
segments  have  to  traverse  comparatively  long  distances  before  uniting 
to  form  the  lower  spinal  nerves  at  or  about  their  respective  foramina 
of  exit  from  the  spinal  canal.  These  prolonged  nerve-roots  are  the 
Cauda  equina. 

Pathology. — The  cauda  equina  maj^  be  the  seat  of  injur}'  or  disease. 
The  injuries  are  similar  to  those  that  cause  damage  to  the  cord  itself. 
Thus  there  may  be  fracture  or  dislocation  of  the  vertebrae,  rupture  of  the 
membranes,  or  traumatic  hemorrhage,  sometimes  with  secondar}-  inflam- 
mation. Fractures  and  dislocations  of  the  lower  parts  of  the  spine  are. 
not  so  common  as  in  the  dorsal  and  cervical  regions,  for  the  parts  are 
massive  and  protected  by  large  muscles;  nevertheless  they  sometimes 
occur.  But  a  traumatic  meningeal  hemorrhage  may  settle  from  still 
higher  levels  and  press  upon  the  strands  of  the  cauda  equina.  Septic 
meningitis  may  occur  in  the  lower  part  of  the  spinal  canal,  sometimes 
during  the  puerperium,  or  from  other  causes,  such  as  a  sloughing  bed- 
sore. Syphilitic  meningitis  may  also  occur,  and  syphilitic  tumor,  or 
gumma,  is  not  so  very  uncommon.  Other  varieties  of  tumor  may  also  be 
seen.  It  is  well  to  bear  in  mind  that  although  the  cauda  equina,  being 
composed  of  nerve-fibres,  is  anatomicalh'  a  part  of  the  peripheral  nervous 
system,  nevertheless,  being  contained  within  the  spinal  canal  and  enclosed 
within  the  spinal  meninges,  it  has  practically  some  points  of  resemblance 
to  central  structures. 

Symptoms. — Pain  is  a  common  s3'mptom  in  meningitis  or  neuritis 
of  the  cauda  equina,  and  is  due  to  involvement  of  the  sensory  roots. 
It  may  be  felt  in  the  lower  part  of  the  abdomen  or  pelvis,  or  it  may 
be  transmitted  to  the  legs  and  feet.  It  is  sometimes  lancinating  or 
neuralgic,  or  burning  as  in  neuritis,  and  may  be  associated  with  glos.sy  skin 
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and  cutaneous  hyperaesthesia.  Anaesthesia  maj^  also  occur;  it  may  be 
variously  distributed,  and  is  sometimes  segmental  in  type,  especially 
when  the  lesion  is  locaKzed,  as  in  the  case  of  hemorrhage,  and  involves 
only  the  lower  parts  of  the  leash  of  nerves.  This  is  explained  by  the 
fact  that  each  succeeding  pair  of  nerves  from  below  upward  represents 
a  distinct  segment  of  the  cord. 

The  paralysis  is  peripheral  in  type;  that  is,  it  is  of  the  flaccid  variety, 
with  atrophy  of  the  muscles  and  changes  in  the  electrical  reactions.  The 
knee-jerks  are  abolished,  unless  the  roots  from  the  upper  lumbar  segments 
escape.  This  type  of  paralysis  is  due  to  the  fact  that  the  strands  of  the 
Cauda  equina  belong  anatomically  to  the  peripheral  nervous  system. 

In  a  few  cases  the  knee-jerks  are  exaggerated,  as  when  the  lesion 
extends  gradually  from  below  upward  and  acts  as  an  irritant  to  the  roots 
from  the  upper  lumbar  segments.  The  distribution  of  the  paralysis  varies. 
In  some  cases  muscular  groups  only  are  involved,  as  the  peronei,  sural, 
hamstring,  etc.,  thus  indicating  a  segmental  type. 

The  bladder  and  bowel  may  be  paralyzed,  and  priapism  or  even  normal 
erections  do  not  occur  as  a  rule.  Bed-sores  are  not  uncommon.  In  some 
cases  painful  contractures  are  present  in  the  legs. 

Tumors  of  the  cauda  equina  cause  a  great  variety  of  symptoms.  All 
depends  upon  the  level  at  which  the  tumor  is  located  and  its  extent.  Pain 
is  an  early  symptom,  possibly  felt  low  in  the  back,  in  the  pelvis,  or  in  the 
legs.  Later,  pressure  symptoms  develop,  and  consist  of  various  forms  of 
paralysis,  usually  of  the  peripheral  type.  The  symptoms  thus  gradually 
extend  as  from  a  centre.    The  bladder  and  bowel  may  be  affected. 

Diagnosis.  —  The  diseases  from  which  these  affections  have  to  be 
differentiated  are  myelitis,  multiple  neuritis,  and  locomotor  ataxia.  In 
traumatic  cases  the  history  is  usually  sufficient  to  distinguish  them.  From 
myelitis  the  peculiar  segmental  distribution  of  the  symptoms,  the 
flaccid  atrophic  paralysis,  the  reactions  of  degeneration,  and  the  lost 
knee-jerks  suffice  to  make  clear  the  difference.  It  must  be  admitted, 
however,  that  in  myelitis  involving  the  lumbar  enlargement  all  these 
symptoms  might  be  present,  and  in  such  a  case  an  exact  diagnosis  may 
not  be  practicable. 

Inflammation  of  the  cauda  equina  may  closely  simulate  multiple 
neuritis,  but  multiple  neuritis  is  seldom  confined  to  the  legs,  and  the  blad- 
der and  bowel  are,  as  a  rule  practically  without  exception,  not  involved. 
In  the  cases  of  alcoholic  multiple  neuritis  in  which  the  lower  limbs 
alone  are  paralyzed,  the  exemption  of  the  bladder  and  bowel  would  serve 
to  point  out  the  difference.  The  pains,  too,  are  of  a  different  kind  in  mul- 
tiple neuritis,  being  more  local  and  peripheral,  and  felt  most  acutely  on 
pressure  on  the  nerves  and  muscles.  The  Wassermann  test  should  be  made, 
as  well  as  the  other  laboratory  tests  of  the  cerebrospinal  fluid  for  syphilis. 
An  excess  of  lymphocytes  is  characteristic  of  syphilis,  and  blood-cells  would 
doubtless  be  found  in  cases  of  hemorrhage. 

Disease  of  the  cauda  equina  resembles  locomotor  ataxia  only  remotely, 
and  chiefly  in  the  pain  and  lost  knee-jerks.  There  are  no  true  tabetic 
symptoms,  as  ataxia,  pupillary  changes,  and  optic  atrophy;  and  even  the 
pain  is  not  like  the  paroxysmal  fulgurant  pain  of  tabes.    i\Ioreover  in  tabes 
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we  do  not  see  distinct  st'L,MM(iitiil  ana*sthesia.  and  tlic  muscles,  at  least  in  tiie 
early  stajrt's.  nw  not  pacaly/.cd  and  dci^ciifi-att'd.  Xi'vcrtliclcss,  it  is  claiiiifd 
by  some  ol)servers  that  in  the  early  stage  of  tabes  the  sensorj'  changes,  such 
as  analgesia  and  liypa'sthesia,  suggest  a  nerve-root  distribution. 

Tiuiiur  ui'  the  euuda  c(iuina  is  discussed  with  tumors  of  the  spinal  cord. 

XIX.  SPINA  lUFlDA. 

Spina  l)ifida  is  a  developmental  defect,  caused  by  failure  of  the  verte- 
bral arches  (which  grow  from  the  niesoblastic  somites  in  the  embryo)  to 
coalesce  behind  the  sjiinal  cord  and  between  it  and  the  skin  of  the  back. 
Several  varieties  of  tleformity  result  according  to  the  tissues  involved  (see 
Fig.  10,  Vol,  II).  In  meningomyelocele  the  cord  also  is  involved  in  the 
defect  of  development,  but  in  simple  meningocele  the  membranes  alone  are 
included  in  the  tumor. 

Si)ina  bifida  is  sometimes  associated  with  other  developmental  defects, 
especially  hydrocephalus. 

This  condition  usually  presents  no  difficulty  in  diagnosis,  although  the 
defect  is  not  always  detected  at  once  in  the  new-born  child.  The  small 
tumor  on  the  back  tends  to  grow,  and  in  time  may  become  very  large.  The 
important  point  is  to  determine  the  variety  of  the  bifid  spine.  In  meningo- 
myelocele the  spinal  cord  and  nerves  are  involved,  and  paraplegic  symptoms 
are  always  present.  This  distinction  is  important,  especially  from  a  surgical 
standpoint,  for  any  operation  for  the  excision  or  obliteration  of  the  sac 
in  this  variety,  even  if  successful,  must  inevitably  leave  the  child  a  more  or 
less  hopeless  cripple.  In  simple  meningocele  the  results  may  be  better,  as 
the  cord  is  not  involved.  An  X-ray  picture  may  be  made,  but  it  may  be 
doubted  whether  it  could  lead  to  a  successful  distinction  between  the  types 
of  spina  bifida. 

The  tumor  is  usually  in  the  lumbar,  lumbosacral,  or  sacral  region.  It 
is  infrequent  in  the  cervical  and  upper  dorsal  regions. 

.  Spina  bifida  requires  to  be  distinguished  from  certain  other  embryo- 
logical  defects,  such  as  congenital  tumors  in  the  sacrococcygeal  region,  der- 
moid cysts,  and  teratomata,  but  these  fall  within  the  purview  of  surgery. 

DISEASES  OF  THE  SPINAL  NERVES. 

I.  MULTIPLE  NEURITIS. 

This  disease,  also  called  peripheral  neuritis  or  pohiieuritis,  is,  as  its 
name  indicates,  an  inflammation,  more  or  less  wide-spread,  of  the  nerves. 

Etiology. —  ^Multiple  neuritis  is  caused  by  a  great  variety  of  poisons, 
the  most  common  being  alcohol,  lead,  arsenic,  mercury,  and  some  of  the 
infectious  diseases,  especially  diphtheria.  Cases  also  occur  after  typhoid 
fever,  and  more  rarely  after  smallpox ;  also  in  diabetes.  Beriberi  is  a  form 
of  multiple  neuritis,  the  exact  causation  of  which  is  still  undetermined ;  a 
diet  of  polished  rise  has  been  suspected,  but  some  kind  of  infection  seems 
more  probable.  Among  the  rarer  causes  of  polyneuritis  are  carbon  monoxide 
and  carbon  bisulphide.  Phosphorus  may  also  cause  neuritis,  and  in  ergotism 
there  is  involvement  of  the  sensory  and  motor  nerves.  The  anaesthetic  form 
of  leprosy  is  due  to  a  neuritis.  Among  other  assigned  causes  are  influenza, 
malaria,  and  emetine  as  used  for  amoebic  dysentery. 

Patholog\'. —  There    are    two    forms    usually    described — the    paren- 
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chymatoTis  and  the  interstitial.  Whatever  may  be  the  cause  of  multiple  neu- 
ritis, its  essential  morbid  anatomy  is  much  the  same,  and  sometimes  the  cases 
partake  of  both  forms.  There  are  segmentation  of  the  myelin,  proliferation 
of  the  nuclei  of  the  sheath  of  Schwann,  and  destruction  of  the  axis-cylinder. 
In  many  cases  there  are  also  some  overgrowth  of  the  connective  tissue  and 
alterations  in  the  blood-vessels.  In  the  purely  parenchymatous  form  there 
is  destruction  of  the  neuron,  even  including  its  cell-body ;  but  according  to 
Berkley,  in  experimental  poisoning  with  alcohol,  the  earliest  changes  appear 
to  be  in  the  blood-vessels  of  the  nervous  system.  The  seat  of  the  most  active 
changes  is  usually  in  the  periphery  of  the  nerves.  As  the  cord  is  approached 
the  disease  process  diminishes.  At  the  present  time,  however,  the  tendency 
is  to  find  some  evidence  of  degeneration  even  in  the  cord,  due  doubtless  to 
the  peripheral  neurons  being  implicated  as  far  as  their  course  in  the  spinal 
medulla — as,  for  instance,  in  the  posterior  columns. 

Symptoms. — The  most  common  form  of  multiple  neuritis  is  that  which 
is  caused  by  alcohol.  This  may  be  taken  as  a  type,  although  some  of  the 
other  forms,  notably  that  caused  by  diphtheria,  diifer  from  it  in  certain 
particulars,  as  will  be  pointed  out. 


Fig.  397. — Alcoholic  multiple  neuritis,  showing  wrist-  and  foot-drop. — Lloyd. 

In  alcoholic  neuritis  the  earliest  symptom  is  usually  pain.  This  pain 
is  felt  especially  in  the  nerve-trunks  and  in  the  muscular  masses,  such  as 
the  calves  of  the  legs.  It  is  commonly  of  an  intense  burning  character,  and 
is  so  urgent  that  for  a  while  it  may  mask  the  other  s^Tuptoms.  When  fully 
developed  this  pain  is  cpiite  unmistakable ;  it  is  increased  by  pressure  and 
by  handling  the  parts ;  and  the  patient,  especially  if  a  woman,  will  cry  out 
and  even  weep  when  the  limbs,  and  particularly  the  legs,  are  handled. 
The  t-oes  and  soles  of  the  feet  may  be  exquisitely  sensitive,  and  sometimes 
exhibit  some  erA'thema.  This  is  the  state  known  as  eausalgia.  The  pain 
is  increased  on  voluntary  motion,  and  is  usually  worse  in  the  legs  and  feet ; 
but  it  may  not  be  absent  in  the  upper  limbs.  Pain  is  not  present  in  all 
cases.  Other  sensory  symptoms  are  paresthesia  and  various  grades  of  anges- 
thesia.  The  thermal  sense  may  be  affected  in  advanced  cases,  and  the  elec- 
trical sensibility  may  be  impaired,  especially  to  mild  currents;  but  strong 
currents,  particularly  if  they  cause  muscular  contraction,  are  most  painful. 

Of  motor  sjTiiptoms  the  commonest  are  cramps,  tremors,  paralysis, 
contractures,  and  ataxia.  Cramps  occur  early,  but  they  are  not  seen  in  all 
cases.  Tremors  are  occasionally  seen  in  the  weakened  muscles,  and  are 
especially  common  in  the  alcoholic  cases.  Paralysis  is  the  most-  common 
motor  symptom.  This  is  of  the  flaccid  or  peripheral  type;  the  muscles 
waste  and  become  flabby,  and  complete  reactions  of  degeneration  are  seen. 
The   distribution   of  this   paralysis  is   characteristic ;   it   invades   all   four 
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limbs,  aiul  is  most  iiiiirkrd  in  tlic  extensor  miiseles;  lieiieo  tlicie  ;ire  wrist- 
drop ami  t'oot-droj).  It  is  also  most  marked  in  tile  distal  muscles;  that  is, 
in  the  museles  I'lirtliest  from  the  trunk;  lienee  the  forearms  and  hands, 
and  lt'j,'s  and  feet,  are  more  paraly/od  than  llir  upper  arms  and  thij^hs. 
The  trunk  niuseleN,  however,  do  not  escape,  and  the  external  muscles  of  res- 
piration may  be  seriously  involved.  There  is  also  taehyeardia.  TIk;  bladder 
and  bowel  are  not  i)aralyzed,  as  a  nde,  altliou,L:li  a  few  tloubtful  eases  ai'e 
recorded.  In  the  alcoholic  cases  the  cranial  nei-ves,  except  the  va^Mis,  are 
not  often  affected.  Paralysis  of  the  abducens  nei've  and  optic  neuritis  have 
been  observed.  Patrick  and  others  have  seen  facial  diplegia  in  multiple 
neuritis,  but  this  complication  is  not 
often,  if  ever;  seen  in  the  alcoholic 
cases. 

]\Iuscular  contractures  are  not 
uncommon  in  advanced  cases;  they 
are  most  marked  in  the  flexor  mus- 
cles, which  are  the  least  paralyzed. 
These  contractures  hold  the  limbs, 
especially  the  legs,  in  a  semiflexed 
position :  they  are  hard  to  overcome, 
and  greatly  retard  recovery. 

Ataxia  is  seen  occasionally,  giv- 
ing rise  to  pseudotahes.  The  inco- 
ordination is  not  unlike  that  of 
locomotor  ataxia.  It  occurs  in  the 
alcoholic  cases  and  in  tho.se  caused 
by  lead. 

The  reflexes  are  usually  abol- 
ished. This  is  true  especially  of  the 
deep,  or  tendon,  reflexes.  The  knee- 
jerks,  as  a  rule,  are  lost  early;  in 
some  cases,  however,  they  may  persist  much  diminished.  Some  observers 
claim  that  the  deep  reflexes  are  exaggerated  in  the  early  stage  of  the  disease; 
but  such  exceptions  are  extremely  rare,  and  they  are  ditflcult  to  explain  except 
on  the  theory  of  irritation  of  the  sensory  neurons.  The  superficial,  or  skin, 
reflexes  are  not  so  promptly  or  uniformly  lost,  and  in  cases  in  which  there 
is  marked  hypera?sthesia  they  may  even  be  very  active ;  but  in  advanced 
cases,  particularly  M-hen  there  is  ancV.sthesia,  these  reflexes  are  abolished. 

Of  trophic  lesions  the  commonest  is  atrophy  of  the  muscles.  CEdema 
of  the  paralyzed  legs  is  sometimes  seen,  and  occasionally  erythema,  as  of 
the  soles  of  the  feet.  Ulcers  and  skin  lesions  are  very  uncommon  :  but  trophic 
bed-sores,  especially  about  the  malleoli,  have  been  observed  in  the  post- 
typhoid eases.  Glossy  skin  may  be  entirely  absent.  Profuse  sweating  is 
seen  in  some  cases. 

In  severe  cases  the  weakness  of  the  heart  muscle  may  be  the  determining 
cause  of  death.  Paralysis  of  the  external  respiratory  muscles  constitutes 
an  additional  source  of  danger.  The  phrenic  nerve  is  not  often  involved. 
In  some  of  the  alcoholic  cases  a  characteristic  psychosis  occurs.  It 
is  marked  by  a  wandering  delirium,  with  hallucinations  of  sight  and  hear- 
ing, confusion  of  identity  of  time,  ]>lace.  and  persons,  and  a  tendency  to 
fabulation.    Atypical  cases  of  alcoholic  multiple  neuritis  occur.     Occasion- 


FlG.  39S. — Alcoliolic  polyneuritis,  witli  markeil  mus 
cular  atrophy  and  wrist-drop. — Singleton  Smith. 
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ally,  the  patient  lias  little  if  any  pain,  while  the  motor  paralysis  may  be 
extreme.  This  motor  type  may  or  may  not  be  associated  with  great  ataxia, 
and  constitutes  a  form  of  pseudotabes.  It  does  not  follow,  however,  that 
in  all  cases  of  pseudotabes  there  is  an  absence  of  pain.  Another  rather  rare 
form  is  that  in  which  the  paralysis  is  confined  to  the  lower  limbs.  The  usual 
pain  and  sore  muscles  in  the  calves  are  present,  but  there  is  an  absence  of 
]3ladder  and  rectal  troubles,  such  as  occur  in  cord  lesions.  The  knee- 
jerks  are  lost. 

In  lead  neuritis  the  clinical  picture  is  somewhat  different.  The  dis- 
tribution of  the  paralysis  is  usually 
much  less  extensive;  as,  for  in- 
stance, in  the  cases  in  which  the 
extensors  of  the  forearms  are  alone 
involved.  In  some  rare  eases,  how- 
ever, there  is  a  more  wide-spread 
paralysis,  and  the  upper  arms, 
shoulders,  and  even  the  lower  limbs 
are  affected.  There  is  a  form  of 
lead  palsy  closely  resembling  pro- 
gressive muscular  atrophy.  The 
pseudotabes  may  also  occur,  but  as 
a  rule  sensation  is  not  much  in- 
volved in  lead  cases,  and  pain  is 
rarely  observed. 

Postdiphtheritic  paralysis  (q.v. 
— diphtheria). 

The  two  most  specialized  forms 
of  multiple  neuritis  are  heriheri 
and  the  anesthetic  variety  of  lep- 
rosy (q.v. — beriberi;  leprosy). 

In  diaietes  melUtus  neuralgic 
pains  of  a  severe  type  sometimes 
occur,  and  occasionally  anaesthesia, 
especially  of  the  legs,  and  along 
with  this  may  occur  some  paralysis 
and  atrophy  of  the  muscles,  with  lost  knee-jerks. 

The  forms  of  multiple  neuritis  due  to  arsenic,  mercury,  typhoid  fever, 
smallpox,  and  most  other  infectious  diseases  show  nothing  very  distinctive. 
The  cases  following  typhoid  fever  were  probably  more  frequent  when  the 
practice  prevailed  of  giving  large  doses  of  alcohol  in  that  disease. 

Diagnosis. — The  disease  with  which  multiple  neuritis  is  most  likely 
to  be  confused  is  locomotor  ataxia,  and  this  is  true  especially  of  the  ataxic 
type  of  polyneuritis.  But  polyneuritis  differs  from  tabes  in  its  mode  of 
onset,  which  is  usually  much  more  brusque;  in  its  history,  which  usually 
points  to  the  poison  or  infection  which  causes  it;  in  the  pain,  which  is 
constant,  burning,  and  neuralgic,  and  much  increased  by  pressure,  while 
in  tabes  the  pains  are  lacinating,  paroxysmal,  and  not  affected  by  pres- 
sure, unless  sometimes,  indeed,  they  are  relieved  by  it;  in  the  paralysis 
and  muscular  atrophy,  which  are  late  phenomena  in  tabes  and  often  absent 
even  late  in  the  disease :  in  the  reactions  of  degeneration ;  in  the  gait,  which 
is  high-stepping  in  neuritis,  with  foot-drop,  the  toe  grazing  the  ground  (the 


Fig.  399. — Peripheral  neuritis,  with  foot-drop  of  right 
side,  after  enteric  fever. — Pennsylvania  Hospital. 
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so-calleil  "turkey-gobbler  walk"),  diu'  lo  paralysis  of  the  extensor  muscles, 
while  in  tabi-s  it  is  incoiirdinatc,  the  foot  hcii'g  tlunt,'  far  out  and  the  heel 
striking-  the  ^n-ound  iirst — a  distinction  whieh  is  seen  even  in  pseudotabes  of 
neuritie  origin.  Moreover,  in  locomotor  ataxia  there  are  the  true  tabetic 
phenomena,  sueh  as  optic  atrophy,  Arijyll-Robertson  pupil,  atony  of  the  blad- 
der, sexual  iiupotciu-e,  and  arthropathies,  which  are  not  seen  in  polyneuritis, 
although  in  the  foi-iu  due  to  lead,  optic  neuritis  and  atrophy  .sometimes  occur. 
Some  recent  Avriters  claim  that  the  Ar^yll-Kobertson  pupil  is  seen  occasion- 
ally in  chronic  alcoholism ;  but  it  must  be  very  rare,  and  it  always  suggests 
a  syphilitic  infection.  In  both  diseases  the  knee-jerks  are  abolished,  and 
the  loss  of  static  C(iuilibrium  may  be  seen  in  the  pseudotabes  as  well  as  in  the 
true  tabes.  Sensory  changes  are  somewhat  similar  in  the  two  diseases, 
except  that  deep  sensibility  (the  sense  of  position,  of  pressure,  and  of  volun- 
tary and  passive  motion)  is  more  likely  to  be  aboli.shed  in  tabes,  while  the 
superficial  sensibility  (tactile  sense  especialh')  is  preserved.  But  these 
modes  of  sensation  are  sometimes  affected  also  in  multiple  neuritis. 

Various  forms  of  myelitis  simulate  multiple  neuritis.  Epidemic  polio- 
myelitis, or  infantile  paralysis,  usually  begins  abruptly  with  constitutional 
symptoms,  the  pain  is  of  a  rachialgic  type,  and  the  paralysis  is  likely  to  be 
more  limited  in  extent  than  in  multiple  neuritis.  A  polyneuritic  form  of  the 
disease,  however,  is  sometimes  seen,  but  the  history  is  entirely  diiferent 
from  that  of  multiple  neuritis.  In  the  subacute  and  chronic  anterior  polio- 
myelitis there  is  a  flaccid  paralysis  with  muscular  atrophy,  but  pain  is  not 
conspicuous  and  may  be  entirely  wanting,  and  fibrillation  of  the  muscles  is 
seen.  Sometimes  the  tendon  reflexes  are  not  entirely  lost.  The  reactions 
of  degeneration  are  not  complete ;  and  finally  the  history  and  evolution  are 
different.  Transverse  myelitis  is  marked  by  spastic  paraplegia,  with  exagger- 
ated knee-jerks,  and  incontinence.  "When  the  lumbar  enlargement  is  in- 
volved there  may  be  flaccid  paralysis,  but  the  bladder  and  bowel  are 
paralyzed,  and  the  s^Tuptoms  are  confined  to  the  lower  limbs. 

In  the  myopathies  the  evolution  of  the  disease  is  extremely  slow-,  pain 
is  not  conspicuous,  or  it  is  even  wanting,  anaesthesia  is  usually  absent,  and 
the  history  of  the  case  is  different.  The  neuritie  form  of  the  myopathies 
has  more  in  common  with  neuritis,  and  may  even  depend  upon  a  slow  neuritis, 
but  the  course  is  extremely  slow,  the  disease  is  sometimes  familial,  and  the 
history  is  different.  Some  of  these  forms  begin  in  cliildhood,  whereas  multi- 
ple neuritis  is  usually,  but  not  always,  a  disease  of  adult  life.  A  few  cases 
of  alcoholic  multiple  neuritis  have  been  reported  in  children. 

Careless  observers  have  mistaken  the  pain  of  multiple  neuritis  for 
rheumatism,  and  treated  the  patient  accordingly.  There  is  no  inflammation, 
swelling,  pain,  or  redness  of  the  joints  as  in  the  latter  disease. 

Hysteria  may  simulate  multiple  neuritis,  but  only  superficially,  and 
more  particularly  in  chronic  cases,  with  anorexia  and  wasting  and  contrac- 
tures of  muscles.  But  there  are  no  true  reactions  of  degeneration :  the 
tendon  reflexes  are  preserved  or  even  increased;  hysterical  stigmata  are 
present;  and  the  history  is  characteristic. 

II.  THE  CERVICAL  NERVES  AXD  CER^^CAL  PLEXUS. 

The  cervical  plexus  is  formed  from  the  four  upper  cervical  nerves. 
These  nerves  after  issuing  from  the  spinal  canal  divide  into  anterior  and 
posterior  branches ;  it  is  from  the  anterior  branches  alone  that  the  cervical 
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plexus  is  formed.  The  posterior  branches  are  largely  sensory,  and  the 
largest  nerve  arising  from  these  is  the  great  occipital  nerve.  The  most 
important  branch  of  the  plexus  proper  is  the  phrenic  nerve. 

Pathology. —  This  group  of  cervical  nerves  may  be  involved  in  diseases 
about  the  base  of  the  skull  and  the  upper  cervical  vertebrae.  Among  these 
especially  are  spinal  caries,  and,  very  rarely,  new  growths.  Fracture  and 
dislocation  of  these  vertebra  occasionally  occur.  Pure  neuralgic  affections 
also  may  be  seated  in  these  nerve  branches. 

Symptoms. — Neuralgia  of  the  great  occipital  nerve,  which  is  distrib- 
uted to  the  occiput  as  high  as  the  vertex,  is  a  distressing  malady.  There  are 
painful  points,  especially  where  the  nerve  penetrates  the  trapezius  muscle, 
and  over  the  boss  of  the  parietal  bone.  The  pain  is  usually  paroxysmal. 
This  nerve  may  also  be  involved  in  dislocation  of  the  atlas,  as  in  a  case 
reported  by  Lloyd,  in  which  there  was  anesthesia  in  the  distribution  of  the 
great  occipital  (see  Fig.  388).  This  is  explained  by  the  fact  that  the  nerve 
is  a  branch  of  the  second  cervical  nerve  which  issues  from  the  spine  between 
the  atlas  and  the  axis.  In  spinal  caries  and  new  growths  there  is  not  only 
pain  but  also  stiffness  of  the  neck  muscles,  and  this  may  also  be  seen  in  menin- 
gitis in  the  posterior  basic  region  of  the  brain.  In  some  cases  of  torticollis  it 
is  probable  that  some  of  the  motor  branches  of  the  plexus  are  involved. 

Diagnosis. — Care  is  required  especially  to  detect  if  possible  any  organic 
lesion,  as  new  growths,  spinal  caries,  fracture,  basal  meningitis,  etc. 

III.  THE  PHRENIC  NERVE. 

This  nerve  supplies  the  diaphragm.  It  arises  from  the  third  and  fourth 
cervical  nerves,  and  therefore  has  its  central  origin  in  the  third  and 
fourth  cervical  segments  of  the  spinal  cord.  It  receives  a  small  branch 
also  from  the  fifth  cervical.  In  the  neck  it  is  deeply  situated  and  passes 
between  the  subclavian  artery  and  subclavian  vein.  It  is  supplied  to  the 
under  surface  of  the  diaphragm. 

Pathology. — Owing  to  its  deep  situation  in  the  neck  and  chest  the 
phrenic  nerve  is  not  often  injured.  It  may  be  involved  in  blows  and  wounds 
of  the  neck  and  in  surgical  operations ;  also  in  caries  of  the  cervical  spine, 
and  in  cervical  meningitis.  In  injuries  to  the  cervical  cord,  due  to  fracture 
or  dislocation  of  the  vertebrae,  this  nerve  is  sometimes  involved  in  its  centres 
of  origin.  This  complication  is  then  the  immediate  cause  of  death.  In 
some  of  the  cases  in  which  the  lesion  is  lower  in  the  cervical  cord,  and  the 
external  respiratory  muscles  are  paralyzed,  life  may  hang  upon  the  phrenic 
nerve,  the  respiration  being  entirely  diaphragmatic.  This  nerve  is  said 
also  to  be  involved  sometimes  in  alcoholic  multiple  neuritis  and  in  diph- 
theritic paralysis.     It  may  also  be  pressed  upon  by  tumors. 

Symptoms. — Paralysis  of  both  phrenic  nerves  causes  complete  paralysis 
of  the  diaphragm.  Respiration  is  entirely  by  the  external  respiratory 
muscles.  Dyspnoea  may  or  may  not  be  present.  Bronchitis  and  pneumonia 
are  among  the  risks  in  these  cases. 

Diagnosis. — The  symptom  may  be  overlooked,  especially  if  only  one 
phrenic  nerve  is  affected.  On  close  inspection,  however,  it  is  seen  in  the 
latter  case  that  the  movement  of  the  diaphragm  on  the  affected  side  is 
impaired,  and  when  both  nerves  are  paralyzed  the  failure  of  the  diaphragm 
to  descend  is  evident.  Compensatory  action  of  the  external  respiratory 
muscles  causes  exaggeration  of  the  costal  type  of  respiration. 
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IV.  THE  BRACHIAL  IM.KXUS. 

The  brachial  plexus  is  formed  from  the  ;int(M-ior  branches  of  the 
last  four  cervical  nerves  and  of  the  first  dorsal  nerve.  It  begins  close 
to  the  vertebra^  and  extends  to  just  beneath  the  clavicle,  where  it  gives 
origin  to  its  main  nerve-trunks.  Those  trunks  go  to  form  the  cir- 
cumflex, musculospiral,  musculocutaneous,  median,  ulnar,  and  internal 
cutaneous  nerves.  Hence  the  brachial  plexus  supplies  with  motor 
and  sensory  fdaments  the  shoulder  and  upper  limb.  These  various 
nerve-trunks,  however,  take  origin  from  the  l)rachial  plexus  in  such 
a  way  that  none  of  them  is  derived  entirely  from  any  one  spinal 
nerve-root. 

Pathology. — The  brachial  plexus  may  be  the  seat  of  severe  neuralgia, 
trauma,  inflammation,  and  neoplasm.  Neuralgic  affections  are  often  of 
obscure  nature;  they  may  be  caused  by  rheumatism  or  gout,  possibly 
also  by  exposure  and  by  slight  grades  of  inflammation.  Tumors  are 
rare;  aneurism  sometimes  acts  as  a  cause.  Trauma  may  cause  exten- 
sive lesions.  Fracture  of  the  clavicle  and  dislocation  of  the  head  of  the 
humerus,  especially  the  subcoracoid  form,  may  cause  injury  to  the  plexus. 
Spinal  caries  may  cause  irritation  of  the  nerve-roots.  There  is  a  form  of 
birth  palsy  caused  by  injury  to  the  brachial  plexus. 

Symptoms.  —  In  neuralgia  usually  the  sensory  fibres  alone  are 
involved.  Painful  points  are  present,  as  v^'here  the  nerve-trunks  are  most 
exposed  or  most  easily  subjected  to  pressure;  hence,  on  the  side  of  the 
vertebra^,  in  the  axilla,  and  on  the  musculospiral  nerve  in  the  upper 
arm,  and  on  the  ulnar  and  radial  nerves  in  the  forearm.  If  inflammation 
is  present  there  may  be  areas  of  paraesthesia  and  anaesthesia,  and  vaso- 
motor and  trophic  lesions.  In  these  cases  the  motor  fibres  also  suffer, 
paralysis  resulting.     The  pain  is  sometimes  intense. 

In  traumatic  cases  the  pain  maj^  be  very  severe,  and  various  forms  of 
paralysis  result  according  as  the  lesion  is  total  or  partial;  also  glossy  skin 
and  other  trophic  lesions,  such  as  muscular  atrophy;  also  contractures 
in  old-standing  cases.  In  organic  lesions  of  the  plexus  from  whatever 
cause  there  may  be  complete  or  almost  complete  brachial  monoplegia. 
All  voluntary  movements  are  lost  when  the  lesion  is  a  total  one,  and  the 
arm  then  hangs  inert  at  the  side.  The  shoulder  may  be  kept  slightly 
elevated  by  over-action  of  the  trapezius  muscle.  The  paralysis  is  flaccid, 
with  reactions  of  degeneration,  and  the  tendon-reflexes  are  lost.  The 
pain  may  be  severe,  paroxysmal,  ill-defined,  and  may  interfere  with 
sleep.  In  total  lesion  the  anaesthesia  involves  the  hand  and  forearm 
and  the  outer  aspect  of  the  upper  arm.  The  tip  of  the  shoulder  is  not 
involved,  as  it  is  supplied  by  the  cervical  plexus,  and  the  inner  aspect 
of  the  upper  arm  also  escapes,  as  it  is  supplied  by  the  first  three 
dorsal  nerves.  The  upper  arm  type,  according  to  Erb.  is  caused  by 
injury  to  the  fifth  and  sixth  cervical  roots;  the  lower  arm  type  by 
injury  to  the  seventh  and  eighth  cervical  and  dorsal  roots.  The  upper 
arm  type  shows  paralysis  of  the  deltoid,  biceps,  brachialis  anticus,  supinator 
longus.  and  possibly  the  peetoralis  major,  infraspinatus,  supraspinatus,  and 
serratus  masmus.  The  lower  arm  type  is  characterized  by  paralysis  of  the 
muscles  of  the  lower  arm  and  hand. 
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Diagnosis.  —  The  diagnosis  is  easy,  and  is  made  from  the  peculiar 
distribution  of  the  symptoms.  Cases  vary  according  to  the  extent  and 
completeness  of  the  lesion.  The  cause  in  pure  brachial  neuralgia  may 
be  obscure;  and  careful  search  should  be  made  for  organic  lesions,  such 
as  neuromata,  aneurism,  and  vertebral  disease. 

V.  THE  ANTERIOR   THORACIC  NERVES. 

These  nerves  are  not  of  great  clinical  importance  except  as  pointers 
in  some  cases  of  injury  to  the  brachial  plexus.  They  are  two  in  number. 
The  external  nerve  is  a  branch  from  the  outer  cord  of  this  plexus  and 
supplies  the  pectoralis  major  muscle;  the  internal  nerve  arises  from  the 
inner  cord  and  supplies  both  the  pectoralis  major  and  minor  muscles. 
They  are  consequently  likely  to  be  involved  in  a  lesion  high  in  the 
plexus,  but  they  escape  in  a  lesion  as  low  as  the  retroclavicular  portion 
of  that  system  of  nerves.  Paralysis  of  the  two  pectoral  muscles  impairs 
the  use  of  the  arm;  but  the  incapacity  to  the  patient  is  not  as 
great  as  might  be  supposed.  Forced  adduction  of  the  arm  across  the 
chest  is   affected. 

There  are  a  few  cases  on  record  of  congenital  absence  of  the  two 
pectoral  muscles  on  one  side.  Whether  this  anomaly  depends  on  primary 
defect  of  the  two  nerves,  is  not  determined.  There  is  surprisingly  little 
embarrassment  to  the  patient,  and  in  one  case  the  individual  was  a 
laboring  man  who  had  found  no  inconvenience  from  his  defect. 

VI.  THE  POSTERIOR  THORACIC  NERVE. 

The  posterior,  or  long,  thoracic  nerve  (the  external  respiratory  nerve 
of  Bell)  arises  from  the  fifth  and  sixth  cervical  nerves.  It  passes  through 
the  middle  scalene  muscle  in  the  neck,  and  runs  upon  the  outer  surface 
of  the  serratus  magnus  muscle,  which  it  supplies  with  a  filament  at  each 
of  its  digitations.     It  supplies  no  other  muscle. 

Pathology. — This  nerve  is  most  exposed  to  injury  at  and  about 
the  point  where  it  penetrates  the  middle  scalenus  muscle  in  the  neck. 
Thus  it  has  been  injured  by  carrying  heavy  weights  on  the  shoulder; 
possibly  also  by  mere  muscular  exertion,  acting  directly  through  the 
middle  scalene  muscle.  Cases  have  occurred  thus  in  parturition.  It 
may  also  be  injured  by  blows  upon  the  chest  and  by  axillary  wounds. 
The  nerve  is  probably  also  involved  in  some  cases  of  alcoholic  multiple 
neuritis  in  which  disease  paralysis  of  the  external  respiratory  muscles 
is  not  uncommon.  Rare  cases  have  been  seen  to  follow  typhoid  fever 
and  diphtheria. 

Symptoms. — Paralysis  of  the  serratus  magnus  muscle  is  the  only 
result  of  injury  to  this  nerve.  This  paralysis  causes  an  excessive  mobility 
of  the  scapula,  which  stands  out  from  the  chest  wall,  giving  the  patient  a 
peculiar  "winged"  appearance.  This  is  best  shown  when  the  patient 
elevates  the  arm:  the  posterior  edge  of  the  scapula  then  flies  out  from 
the  chest  wall  and  rotates  its  inferior  angle  upward  and  outward,  while 
the  acromion  descends.     The  movement  of  the  arm  is  thus   somewhat 
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embarrassed,  as  it  is  deprived  of  the  basis  of  support  normally  jijiven  by 
the  shonl(ler-i)la(lo.  Tiie  chest  wall  on  the  affected  side  is  not  properly 
expanded  in  inspiration.  In  traumatic  cases  pain  may  be  felt  in  the 
neck.  The  affection  is  generally  unilateral,  but  bilateral  ca.ses  have 
been  roi)()rtod, 

Dia$!:nosis. — The  paralysis  is  easily  recognized  by  the  peculiar  "  wing- 
ing "  of  the  scapula. 

VII.  THE  CIRCUMFLEX  NERVE. 

This  nerve  supplies  the  deltoid  and  teres  minor  muscles,  and  gives 
sensation  to  the  skin  over  the  lower  and  posterior  parts  of  the  fleltoid. 
It  arises  from  the  posterior  trunk  of  the  Ijrachial  plexus  in  common  with 
the  musculospiral  nerve,  and  in  order  to  reach  its  destination  it  winds 
around  the  neck  of  the  humerus — a  fact  of  great  clinical  significance.  It 
enters  the  deltoid  from  the  under  surface. 

Pathology. — The  commonest  cause  of  injury  to  the  circumflex  nerve 
is  dislocation  of  the  head  of  the  humerus.  The  nerve  may  also  be  injured 
in  fractures  of  the  neck  of  the  humerus.  A  rare  instance  is  reported  by 
Raymond  of  injury  to  both  circumflex  nerves  by  pressure  during  sleep,  the 
patient  lying  on  his  back  with  the  arms  elevated  and  the  hands  clasped 
behind  the  neck.  One  or  both  nerves  may  be  injured  also  during  surgical 
anaesthesia.  This  nerve  is  not  usually  the  seat  of  spontaneous  or  primary 
neuritis,  although  it  may  be  affected  in  lead  poisoning  and  in  diabetes. 
It  lies  too  deep  to  be  often  injured  by  external  causes.  In  cases  of 
arthritis,  rheumatic  or  otherwise,  of  the  shoulder-joint  there  may  be  some 
wasting  and  paralysis  of  the  deltoid  muscle. 

Symptoms. — Paralysis  of  the  deltoid  muscle  is  shown  by  inability 
to  lift  the  arm  from  the  side  and  to  elevate  and  hold  it  above  the 
head.  Loss  of  power  in  the  teres  minor  causes  inability  to  rotate  the 
head  of  the  humerus  outward.  As  these  two  muscles  take  part  in 
various  combined  movements  with  the  muscles  of  the  upper  arm  and 
shoulder,  their  paralysis  is  very  disabling.  The  ansesthesia,  occupying 
but  a  small  area,  may  readily  be  overlooked,  and  in  fact  cannot  in  some 
cases  be  found  even  by  careful  search. 

Diagnosis.  —  Paralysis  of  the  deltoid  and  teres  minor  muscles  is 
unmistakable  from  the  peculiar  disablement  of  the  arm.  The  greatest  risk 
of  error  is  in  cases  of  dislocation  of  the  shoulder-joint,  when  the  practi- 
tioner omits  to  prepare  the  patient's  mind  for  the  possibility  of  this 
complication.  A  week  or  more  may  elapse  before  the  paralysis  is  recog- 
nized, especially  if  the  shoulder  has  been  kept  bandaged  and  pain  has 
prevented  movement  in  the  joint.  The  paralysis  is  of  the  flaccid  type, 
and  the  deltoid  muscle  may  waste  rapidly  and  give  the  reactions  of 
degeneration.  Cases  have  been  recorded  in  which  recovery  did  not  take 
place  for  fully  a  year. 

Arthritis  causes  immobility  of  the  shoulder-joint,  but  the  joint  is 
usually  ankylosed  and  the  scapula  moves  with  the  humerus.  In  some 
of  these  cases  there  is  more  or  less  atrophy  and  loss  of  power  in  the 
deltoid  muscle. 
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VIII.  THE  MUSCULOSPIRAL  NERVE. 

This  nerve  is  the  largest  branch  of  the  brachial  plexus.  It  winds 
around  the  humerus  from  within,  behind*  to  the  outer  side  of  the  arm 
in  a  spiral  groove  beneath  the  triceps  muscle.  It  divides,  near  the 
external  condyle,  into  two  terminal  branches,  the  radial  and  the  posterior 
interosseous  nerves.  In  the  upper  arm  its  main  trunk  supplies  branches 
to  the  triceps,  anconeus,  extensor  carpi  radialis  longior,  supinator  longus, 
and  in  part  to  the  brachialis  anticus.  The  interosseous  branch,  below  the 
elbow,  supplies  the  extensor  muscles  of  the  wrist,  thumb,  and  fingers. 
The  musculospiral  nerve,  and  its  main  branch,  the  radial,  supply  sensa- 
tion to  the  posterior  aspect  of  the  arm,  the  anterior  aspect  of  the  lower 
part  of  the  arm,  and  the  back  part  of  the  forearm,  hand,  and  fingers, 
except  possibly  the  extreme  tips  of  the  thumb  and  first  three  fingers, 
which,  according  to  Richelot,  are  supphed  by  the  median  nerve. 

Pathology.  —  The  musculospiral  nerve  may  be  injured  in  various 
ways.  It  is  exposed  to  pressure  during  sleep,  .when  the  patient  lies  with 
his  head  upon  his  arm;  this  is  particularly  so  in  the  sleep  of  alcoholic 
drunkenness.  The  nerve  is  injured  occasionally  by  the  pressure  of  the 
head  of  a  crutch.  Bilateral  palsy  may  be  caused  in  this  way.  It  is  also 
liable  to  gun-shot  and  other  wounds,  but  these  are  rare.  The  posterior 
interosseous  branch  in  the  forearm  is  particularly  vulnerable  to  lead 
poisoning,  the  well-known  wrist-drop  resulting".  The  musculospiral  nerve 
is  sometimes  injured  in  fracture  of  the  humerus,  in  dislocation  of  the  shoulder 
or  elbow,  and  even  by  sudden  and  violent  muscular  action  of  the  arm. 

Symptoms. — These  depend  upon  the  seat  of  the  injury.  If  the  main 
trunk  is  injured  high  in  the  upper  arm  all  the  muscles  supplied  by  the 
nerve  are  paralyzed,  including  the  triceps.  This  is  the  case  usually  in  the 
crutch  palsy.  In  the  case  of  pressure  during  sleep  the  triceps  usually 
escapes,  and  then  the  paralysis  is  only  in  the  supinator  longus  and  the 
extensors  of  the  wrist  and  fingers;  occasionally,  however,  the  supinator 
longus  escapes.  When  the  paralysis  is  complete  the  patient  cannot  supi- 
nate  the  hand,  nor  extend  the  hand  at  the  wrist,  nor  extend  the  fingers. 
The  resulting  wrist-drop  is  characteristic.  A  curious  result  is  seen  in 
diminished  power  of  flexion  of  the  hand  and  fingers,  not  that  the  flexors  are 
truly  paralyzed,  but  according  to  a  physiological  law  that  when  the  antag- 
onistic muscles  are  paralyzed  the  protagonists  lose  some  of  their  power 
apparently  from  failure  of  a  basis  of  support.  This  is  shown  if  the  hand 
is  passively  over-extended,  for  then  the  power  of  the  grip  is  much  strength- 
ened. The  loss  of  power  of  supination  excites  an  effort  of  compensation 
in  the  patient,  in  which  he  rotates  the  humerus  outward  and  presses  the 
arm  strongly  against  the  side.  The  basal  phalanges  cannot  be  extended, 
but  the  other  phalanges,  being  extended  by  the  interossei,  which  are 
supplied  by  the  ulnar,  can  be  extended  rather  weakly,  but  best  if  the 
basal  phalanges  be  extended  passively.  As  a  rule,  however,  in  wrist-drop 
the  fingers  are  flexed  and  the  thumb  turned  in  and  depressed.  The  paralysis 
of  the  supinator  longus  and  brachialis  anticus  causes  some  loss  of  power  of 
flexion  of  the-  forearm  on  the  arm,  but  the  latter  muscle  is  not  much 
involved,  as  it  does  not  receive  its  whole  supply  from  this  nerve.    In  lead 
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palsy,  as  a  iul(\  the  supinator  loiigus  escapes  and  may  stand  out  con- 
spicuously anioiif;  the  wastcnl  muscles.  The  extensor  of  the  metacarpal 
bone  of  the  thumh  may  also  escape.  'Die  muscles  most  involved  in  lead 
paralysis  are  the  extensors  dl"  ihc  wrist  and  fiiifrcrs. 

(Sensation  may  be  not  nnich  ini|)aired  in  pi-essiu'C  cases  and  in  lead 
palsy.  A\'hen  present  from  a  total  transverse  lesion,  anaesthesia  is  dis- 
tributed about  as  follows:  W'iien  the  lesion  is  hi<!;h  in  the  upper  arm  the 
loss  of  sensation  is  located  on  the  jxjsterior  part  oi  the  arm,  the  anterior 
aspect  of  the  lower  part  of  the  arm,  the  back  of  the  forearm,  especially 
on  the  radial  side,  and  the  back  of  the  hand  and  fingers,  except  the  tips 
of  the  tlumib  and  the  first  three  fingers.  When  the  lesion  is  lower,  as  in 
pressure  cases,  loss  of  sensation,  if  present,  is  only  seen  below-  the  ell)ow. 
As  in  all  peiipheral  palsies  there  may  be  marked  atrophy  of  the  muscles, 
lost  tentlon  reflexes,  and  reactions  of  degeneration. 

Diagnosis. — The  paralysis  is  so  characteristic  that  a  mistake  is  hardly 
possible.  Lead  palsy  is  bilateral,  although  occasionally  it  is  worse  on  one 
side  than  the  othci-;  it  is  to  be  distinguished  from  the  extensor  paralysis 
of  alcoholic  multiple  neuritis  by  the  history;  by  the  pains  and  the  wider 
extent  of  the  paralysis  in  alcoholic  cases;  and  by  the  escape  of  the  supi- 
nator longus  in  lead  cases.  Pressure  cases  and  traumatic  cases  generally 
are  unilateral,  except  in  the  case  of  crutch  palsy.   The  history  is  usually  clear. 

IX.  THE  MEDIAN  NERVE. 

The  median  is  properly  called  the  fellow  of  the  ulnar  nerve,  as  both 
are  flexors  of  the  wrist,  hand,  and  fingers.  It  arises  from  the  brachial 
plexus  and  passes  down  by  the  side  of  the  brachial  artery.  All  its 
branches  are  given  off  in  the  forearm  and  hand.  It  supplies  all  the 
muscles  on  the  front  of  the  forearm  except  the  flexor  carpi  ulnaris  and 
the  inner  half  of  the  flexor  profundus  digitorum,  which  are  supplied  by  the 
ulnar.  In  the  hand  it  supplies  the  abductor,  the  opponens,  and  the 
short  flexor  of  the  thumb;  also  the  first  two  lumbricales.  Its  functions 
therefore  are  largely  flexor  and  pronator.  It  also  gives  sensation  to  the 
radial  side  of  the  palm  and  to  the  palmar  surfaces  of  the  thumb,  fore 
and  middle  fingers,  and  the  radial  side  of  the  ring  finger.  According 
to  some  observers  it  also  supplies  the  dorsal  aspect  of  the  tips  of  these 
fingers  and  the  thumb. 

Pathology. — The  median  nerve  may  be  injured  in  many  ways.  It 
is  not  often  involved  by  pressure  during  sleep,  nor  is  it  injured  as  often 
as  the  ulnar. 

Symptoms. — One  of  the  most  characteristic  symptoms  of  paralysis 
of  the  median  nerve  is  inability  to  pronate  the  forearm;  this  cannot  be 
accomplished  beyond  the  mid-position,  and  the  patient  supplements  the 
attempt  by  rotating  the  humerus  inward.  Another  characteristic  symp- 
tom is  inability  to  oppose  the  thumb  to  the  tips  of  the  fingers;  the  thumb, 
in  fact,  is  much  hampered  in  many  of  its  movements,  including  flexion 
and  abduction.  Still  other  symptoms  are  impaired  flexion  of  the  wrist, 
which  is  then  done  entirely  through  the  ulnar  nerve,  with  consequently 
marked  deviation  of  the  hand  toward  the  ulnar  side;    and  loss  of  flexion 
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of  the  phalanges,  except  the  distal  phalanges  of  the  ring  and  little  fingers, 
which  are  supplied  through  the  ulnar.  The  unopposed  extensor  action  of 
the  interossei  muscles  may  cause  a  subluxation  of  the  joints  between  the 
second  and  third  phalanges.  Anaesthesia  is  present  on  the  radial  side  of  the 
palm,  the  palmar  surfaces  of  the  thumb,  fore  and  middle  fingers,  the  radial 
side  of  the  ring  finger,  and  the  dorsal  tips  of  these  fingers  and  thumb. 
Trophic  lesions  are  very  common  in  injuries  of  the  median  nerve. 
Diagnosis.— This  is  usually  clear  from  the  history  of  the  case  and  the 
characteristic  distribution  of  the  symptoms.  The  loss  of  power  of  com- 
plete pronation,  the  awkward  flexion  of  the  wrist  with  deviation  of  the 
hand  to  the  ulnar  side,  the  disablement  of  the  thumb,  and  the  loss  of 
power  of  flexion  of  the  fingers,  together  with  the  classical  anaesthesia, 
are  determinative.     The  muscular  atrophy  and  reactions  of  degeneration 

help  to  distinguish  the  case 
from  one  of  cerebral  origin. 
The  trophic  lesions,  if  present, 
are  especially  significant. 


X.  THE  ULNAR 
NERVE. 

The  ulnar  nerve  is  one  of 
the  two  flexor  nerves  of  the 
wrist,  hand,  and  fingers.  It 
arises  from  the  brachial  plexus 
and  passes  down  the  inner  side 
of  the  upper  arm  in  close  prox- 
imity to  the  brachial  artery. 
At  the  elbow  it  passes  behind  the  internal  condyle,  where  it  can  readily  be 
felt  in  most  persons,  and  where  pressure  upon  it  causes  a  tingling  sensation. 
It  supplies  the  flexor  carpi  ulnaris,  part  of  the  flexor  profundus  digitorum, 
the  muscles  of  the  little  finger,  the  interosseous  muscles,  two  of  the  lum- 
bricales,  the  adductor  pollicis,  and  one  head  of  the  flexor  brevis  pollicis. 
It  gives  sensation  to  the  ulnar  side  of  the  forearm  and  hand,  the  little 
finger,  and  the  ulnar  side  of  the  ring  finger.  By  reason  of  its  distribu- 
tion this  nerve  presides  over  the  ulnar  flexion  of  the  wrist,  the  flexion 
in  part  of  the  fingers,  the  adduction  and  abduction  and  other  finer 
movements  of  the  fingers,  also  extension  of  the  second  and  third  phalanges 
and  flexion  of  the  first  phalanges,  and  the  movements  of  the  thumb 
toward  the  palm. 

Pathology. — This  nerve  is  much  exposed  to  injury,  as  by  wounds, 
pressure,  dislocation,  and  fractures.  It  may  also  be  involved  in  tumors 
and  malignant  growths,  and  in  surgical  operations.  Pressure  may  occur 
during  sleep,  especially  during  alcoholic  sleep  and  the  unconsciousness 
caused  by  ether  or  chloroform;   also  during  parturition. 

Symptoms.  —  Paralysis  of  the  ulnar  nerve  causes  a  characteristic 
disability.  Flexion  of  the  wrist  is  impaired,  and  on  attempts  at  flexion 
there  is  a  deviation  of  the  hand  toward  the  radial  side.  Flexion  of  the 
little  and  ring  finger  is  especially  impaired,  and  the  little  finger  is  almost 
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-Distribution    of   anaesthesia    in    paralysis  of 
the  median  nerve. 
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entircl}'  paralyzed.  AddiutiDn  df  tlio  tliurnh  Ls  lost,  lionce  the  patient's 
inahility  to  gra.sp  objects.  Flexion  of  the  first  phalanges  and  e.xtension 
of  the  last  two  phalaii.nes  are  impaired,  hut  the  lo.ss  of  flexion  is  less  in  the 
first  two  fin<j;ers  which  are  suj)i)lied  in  part  hy  the  median  nerve.  The 
finer  movements  of  the  fingers  are  abolished.  In  long-standing  cases  a 
characteristic  deformity  results  which  is  called  the  "  main-en-griffe"; 
the  first  phalanges  become  over-extended,  much  more  .so  than  is  possible 
by  voluntary  power,  and  the  last  two  phalanges  are  strongly  flexed.  This 
deformity,  however,  is  not  so  marked  as  in  cases  of  anterior  poliomyelitis, 
because  the  lumbricales  of  the  first  two  fingers  are  not  involved  in  ulnar 
paralysis,  being  supplied  by  the  median  nerve.  Muscular  atrophy  is 
usually  marked;  the  interosseous  spaces  are  hollowed  out,  the  palm  is 
wasted,  and  the  hypothenar  eminence  is  atrophied.  Anaesthesia  involves 
the  ulnar  side  of  the  arm  for  some  distance  above  the  wrist,  also  the  ulnar 
side  of  the  hand  on  both  the  palmar  and  dorsal  aspects,  the  whole  of  the 
little  finger,  and  the  ulnar  side  of  the  ring  finger. 

Diagnosis. — This  is  comparatively  easy,  because  of  the  characteristic 
disablement  and  deformity.  Some  care  may  be  necessary  in  cases  due 
to  pressure,  as  during  sleep,  or  parturition,  or  surgical  anaesthesia.  The 
histor}^  of  the  case,  however,  is  usually  clear,  and  the  resulting  paralvsis 
is  unmistakable.  In  a  case  occurring  during  the  delirium  of  typhoid  fever, 
the  paralysis  was  not  detected  until  the  patient's  mind  became  clear  and 
he  himself  called  attention  to  the  loss  of  power.  In  irritative  injuries,  such 
as  gun-shot  wounds,  trophic  lesions  may  result,  such  as  glossy  skin  and 
oedema,  and  these  may  be  accompanied  with  burning  pain  or  "causalgia." 

XL  THE  INTERCOSTAL  NERVES. 

These  nerves  are  branches  of  the  twelve  dorsal  nerves.  They  are 
separate  from  each  other  in  the  sense  that  they  do  not  form  a  plexus. 
Each  nerve  runs  forward  in  an  intercostal  space,  and  for  part  of  its  course 
it  is  in  close  proximity  to  the  pleura. 

The  intercostal  nerves  may  be  variously  affected,  and  they  some- 
times furnish  important  indications  for  diagnosis.  This  is  especially  so 
in  diseases  of  the  spinal  cord.  Thus  a  spinal  meningitis  or  a  spinal  tumor 
may  irritate  the  roots  of  one  or  more  dorsal  nerves,  and  this  may  point 
to  the  location  of  the  lesion.  It  may  also  simulate  an  intercostal  neu- 
ralgia. The  same  is  true  of  spinal  caries.  In  all  such  organic  lesions 
the  diagnosis  is  to  be  made  b}'  a  study  of  other  attendant  symptoms. 
Aneurism  of  the  thoracic  aorta  may,  by  irritating  a  dorsal  nerve-root, 
simulate  disease  of  the  spinal  cord.  Herpes  zoster  frequently  attacks 
one  of  the  dorsal  roots,  its  point  of  attack  being  probably  the  posterior 
ganglion,  and  the  pain  and  characteristic  eruption  follow  closely  the  distri- 
bution of  the  nerve  affected.  Intercostal  neuralgia  is  to  be  distinguished 
from  pleurisy.  The  affection  known  as  mastodynia.  or  neuralgia  of  the 
breast,  is  often  a  puzzling  affection,  and  is  commonly  seen  in  neurotic  or 
hysterical  women.  Fracture  of  the  ribs  is  usually  attended  with  severe 
pain  in  the  intercostal  nerves,  and  the  diagnosis  may  require  great  care, 
especially  where  the  history  of  trauma  is  obscure. 
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XII.  THE  LUMBAR  PLEXUS. 

This  plexus  is  formed  from  the  twelfth  dorsal  and  the  first  four  lumbar 
nerves.  The  fifth  lumbar  nerve  does  not  enter  into  this  formation,  but 
after  receiving  a  branch  from  the  fourth,  goes,  as  the  lumbosacral  cord, 
to  help  form  the  sacral  plexus  deep  in  the  true  pelvis.  This  formation 
of  the  lumbosacral  cord  has  not  a  little  cHnical  importance,  as  will  be 
shown  later.  The  principal  nerves  arising  from  the  lumbar  plexus  are 
the  iHohypogastric,  the  ilio-inguinal,  the  external  and  internal  inguinal, 
the  anterior  crural,  and  the  obturator.  The  iliohypogastric  nerve  supplies 
sensation  to  the  skin  of  the  gluteal  and  hypogastric  regions.  It  is  of  little 
clinical  importance.  The  ilio-inguinal  nerve  is  both  motor  and  sensory. 
It  supplies  the  internal  oblique  muscle.  It  passes  out  at  the  external 
abdominal  ring  and  is  distributed  to  the  skin  of  the  scrotum  in  the  male 
and  of  the  labium  in  the  female,  and  to  the  upper  inner  part  of  the  thigh. 
The  genitocrural  nerve  is  of  cHnical  significance  as  supplying  the  crem- 
asteric muscle.  It  might  be  involved  in  psoas  abscess,  as  it  penetrates 
the  psoas  muscle.  The  external  inguinal  or  external  cutaneous  nerve  is 
the  sensory  nerve  of  the  outer  part  of  the  thigh  as  far  down  as  the  knee. 
Its  posterior  branch  supphes  the  outer  posterior  part  of  the  thigh  as  far 
as  the  middle  third.  The  anterior  crural  and  obturator  nerves,  because 
of  their  importance,  are  described  under  separate  headings.  From  the 
nature  of  their  origin  and  relations,  however,  they  are  often  involved  in 
lesions  of  the  lumbar  plexus. 

Pathology. — The  lumbar  plexus  is  less  frequently  the  seat  of  iiijuries 
and  disease  than  either  the  brachial  or  sacral  plexus.  Its  anatomical 
position,  deep  within  the  body,  explains  this  comparative  exemption. 
The  lumbar  plexus,  being  merely  a  continuation  of  the  nerves  which 
have  their  origins  just  within  the  spinal  canal,  is  closely  associated  with 
these  parts  in  its  pathology.  Falls  and  crushing  injuries  may  possibly 
involve  the  lumbar  plexus  as  well  as  the  intraspinal  nerve-roots. 
Tumors  within  the  body  may  also  cause  pressure  or  irritation.  Lumbar 
and  psoas  abscess  may  variously  affect  these  nerve-cords.  Finally,  par- 
turition may  do  injury  to  the  anterior  crural  and  the  obturator  nerves. 

Symptoms.  —  These  vary  widely  according  to  the  particular  nerve- 
cords  involved.  A  good  method  of  diagnosis  is  carefully  to  study  the 
motor,  sensory,  and  reflex  phenomena  seriatim,  and  then  by  grouping  these, 
to  arrive  at  a  conclusion  as  to  what  parts  of  the  plexus  are  involved. 

The  pain  caused  by  these  lesions  may  be  most  misleading.  Lydston 
has  reported  a  case  of  acute  lumbar  abscess  which,  by  irritating  some 
strands  of  the  lumbar  plexus,  simulated  nephritic  colic;  the  pain  was  in 
the  iliolumbar  region.  Psoas  abscess  ma}^  cause  pain  and  paralysis 
in  the  anterior  crural  nerve,  which  passes  through  the  psoas  muscle. 
It  may  also  involve  the  genitocrural  nerve.  Preferred  or  distal  pain  is 
sometimes  a  puzzling  symptom  from  this  cause,  such  as  pain  on  the 
inner  side  of  the  knee  and  down  the  inner  side  of  the  leg  following 
the  course  and  distribution  of  the  anterior  crural  and  its  long  saphenous 
branch.  The  knee  pain  due  to  hip-joint  disease  is  another  example, 
probably  due  to  irritation  of  the  obturator  nerve. 
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The  motor  jintl  rcflox  symptoms  depend  upon  the  nerves  implicated. 
If  tlie  anterior  crural  is  involved  the  knee-jerk  is  lost  and  the  extensor 
nuiscles  of  the  tiiigh  anil  leg  are  j^aralyzed.  The  erenuisteric  reflex  may  he 
lost  by  involvement  of  the  gonitoi-rural  nerve.  Paralysis  of  the  obtu- 
rator causes  loss  of  power  of  adduction  in  the  thigh.  Paralysis  of  the 
bowel  and  bladder  is  not  caused  by  involvement  of  the  lumbar  plexus. 

Dia^nocis. — This  has  been  indicated  in  the  foregoing  description  of 
the  pathology  and  symptoms.  It  is  most  important  to  search  for  gross 
local  lesions,  such  as  abscess,  tumor,  and  vertel^ral  disease.  Injuries  to 
the  plexus  are  rare;    they  sometimes  occur  as  results  of  child-birth. 

XIII.  THE  ANTERIOR  CRURAL  NERVE. 

This  nerve  arises  from  the  lumbar  plexus  and  passes  out  of  the  pelvis 
beneath  Poupart's  ligament  on  the  outer  side  of  the  femoral  artery.  It 
supplies  the  muscles  on  the  anterior  of  the  thigh,  which  act  as  extensors 
of  the  leg;  within  the  pelvis  it  passes  through  the  psoas  muscle,  and  sup- 
plies the  iliacus.  It  gives  sensation  to  the  front  and  inner  surfaces  of  the 
thigh,  and  by  its  main  branch,  the  long  saphenous,  to  the  inner  side  of  the 
leg  and  foot  as  far  sometimes  as  the  great  toe. 

Pathology. — The  anterior  crural  may  be  involved  in  psoas  abscess, 
as  the  nerve  passes  through  the  fibres  of  the  psoas  muscle.  Other  deep- 
seated  abscesses  in  the  pelvis  might  also  affect  it,  but  lumbar  abscess  is 
more  likely  to  affect  other  and  higher  branches  of  the  lumbar  plexus. 
Injury  to  the  anterior  crural  nerve  is  rare.  Fullerton  reports  the  case  of 
a  dwarf  in  which  pressure  during  labor  caused  transient  injury  to  this 
nerve;  and  it  may  also  be  hurt  in  some  forms  of  dislocation  of  the  hip, 
but  only  rarely;   probably  also  by  a  wrench  of  the  psoas  muscle. 

Symptoms. — There  is  paralysis  of  the  quadriceps  extensor  muscle  with 
consequent  inability  to  extend  the  leg.  This  paralysis  is  flaccid,  with 
atrophy,  and  the  knee-jerk  is  abolished.  If  the  iliacus  muscle  is  involved 
within  the  pelvis,  there  is  inability  to  flex  the  thigh,  which  is  characteris- 
tically shown  by  the  patient  lifting  the  thigh  with  his  hands  when  asked 
to  cross  the  lame  leg  over  the  other.  This  movement  also  is  embarrassed 
by  the  paralysis  of  the  sartorius.  Pain  may  be  present  and  is  experienced 
from  Poupart's  ligament  to  the  inner  side  of  the  knee,  and  thence  down 
the  inner  side  of  the  leg  even  to  the  foot  and  great  toe.  In  psoas  abscess 
this  pain  is  sometimes  distal  and  is  relieved  b}-  flexing  the  thigh  on  the 
pelvis  with  the  knee  kept  bent.  Anaesthesia  involves  the  anterior  and 
internal  surfaces  of  the  thigh  and  the  inner  surface  of  the  leg  and  foot 
following  the  course  of  the  long  saphenous  branch. 

Diagnosis.  —  Psoas  abscess  may  simulate  crural  neuralgia.  The 
paralysis  of  the  nerve  is  readily  determined  by  the  characteristic  loss  of 
power  in  the  iliacus.  sartorius,  pectineus,  and  quadriceps  extensoi-  mus- 
cles, with  lost  knee-jerk,  and  by  the  distribution  of  the  anaesthesia  and 
pain.  Irritation  of  the  roots  of  this  nerve  might  be  caused  by  a  tumor  in 
or  near  the  spine,  or  by  disease  of  the  lumbar  vertebra.  It  may  also  be 
paralj'zed  by  aneurism  of  the  femoral  artery.  Diabetes  has  been  knowD 
to  cause  paralysis  and  neuralgia  in  both  crural  nerves. 
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XIV.  THE  OBTURATOR  XERVE. 

This  nerve,  after  rising  from  the  second,  third,  and  fourth  lumbar 
nerves,  and  penetrating  the  inner  fibres  of  the  psoas  muscle,  runs  along 
the  inner  and  lateral  wall  of  the  pehds  to  the  obturator  foramen,  by  which 
it  emerges.  It  suppHes  the  obturator  externus  and  adductors  of  the  thigh, 
the  articulations  of  the  hip  and  knee,  and  the  skin  of  the  inner  side  of  the 
thigh,  and,  possibly  by  its  communication  with  the  long  saphenous  nerve, 
of  the  leg  also. 

Pathology.  —  Because  of  its  deep  position  injury  to  the  obturator 
nerve  is  rare.  Some  obstetricians  beheve  that  it  is  sometimes  involved  in 
puerperal  cases,  as  by  the  forceps,  or  the  child's  head,  or  in  pelvic  inflam- 
mation. The  pain  in  the  knee  in  the  early  stages  of  hip-joint  disease  is 
usually  ascribed  to  irritation  of  the  obturator  nerve,  which  sends  fila- 
ments to  both  joints;  but  some  orthopsedists  explain  it  as  due  to  mus- 
cular spasm.  Obturator  hernia  and  pehnc  tumors  maj^  compress  the 
nerve,  and  it  may  be  irritated  bj"  psoas  abscess. 

Symptoms. — Paralysis  of  the  obturator  nerve  interferes  with  crossing 
the  affected  leg  over  its  fellow,  and  ^\-ith  outward  rotation  of  the  thigh. 
The  anaesthesia  is  on  the  inner  side  of  the  thigh  and  perhaps  of  the  leg, 
but  it  may  not  be  marked. 

Diagnosis. — This  is  indicated  in  the  account  of  the  symptoms.  The 
knee  pain  in  hip-joint  disease  has  led  to  error.  In  an  obscure  case  it  is 
well  to  bear  in  mind  the  possibility  also  of  a  psoas  abscess. 

XY.   THE  SACRAL  PLEXUS. 

The  sacral  plexus  lies  deep  in  the  pelvis.  It  is  formed  from  the  lumbo- 
sacral cord,  which  arises  from  the  fourth  and  fifth  lumbar  segments,  and 
from  the  three  upper  sacral  nerves  and  a  part  of  the  fourth  sacral  nerve. 
It  gives  origin  to  four  main  nerves,  the  superior  gluteal,  pudic,  small 
sciatic,  and  great  sciatic. 

Pathology. — The  sacral  plexus  may  be  injured  by  tumors  within  the 
pehns  and  diseases  of  the  womb,  ovaries,  or  rectum;  by  pressure  during 
labor;  by  wounds;    and  it  may  be  the  seat  of  neuritis. 

Symptoms. — These  vary  widely,  according  to  the  particular  nerve- 
cords  involved. 

Pain  is  a  common  symptom,  and  may  be  felt  about  the  buttock,  hip, 
perineum,  and  even  down  the  thigh  and  in  the  leg,  foot,  and  toes,  folloT^-ing 
the  course  of  the  great  or  small  sciatic  nerves.  Paralysis  of  various  muscles 
is  also  present,  and  this  paralysis  may  even  present  certain  types,  accord- 
ing to  the  nerves  involved.  The  bladder  and  bowel  may  be  paralyzed. 
For  a  proper  understanding  of  these  cases  it  is  best  to  describe  the  vari- 
ous types  of  the  affection. 

One  of  the  commonest  and  most  important  is  the  peroneal  type. 
This  is  particularly  likely  to  occur  after  child-birth.  After  instrumental 
dehvery,  or  even  after  normal  labor  in  rare  instances,  the  patient  has 
pain  in  the  foot  and  toes;  this  is  soon  followed  by  loss  of  power  in  the 
extensor  muscles  of  these  parts,  such  as  the  peronei,  the  tibialis  anticus, 
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and  the  long  extensor  of  the  toes.  The  patient  in  walking  has  foot-drop 
and  lifts  the  foot  high,  the  toes  dragging  along  the  floor.  The  paralysis  is 
llaccid,  the  muscles  atrophy,  and  complete  reactions  of  degeneration  are 
seen.  The  knee-jerks  are  not  abolished.  Ana'sthesia  may  be  present  (m 
the  outer  part  of  the  leg  and  on  the  dorsum  of  tiie  foot  and  toes.  The 
explanation  of  this  affection  lies  in  the  fact,  that  the  external  popliteal  or 
jieroneal  nerve  is  a  continuation  of  the  lumbosacral  cord  in  the  pelvis, 
and  that  this  hunbosacral  cord  is  particularly  exposed  to  injury  by  pres- 
sure where  it  runs  over  the  brim  of  the  true  pelvis  in  passing  down  to  the 
sacral  plexus.  In  these  cases  there  may  also  be  some  loss  of  power  in  the 
gluteus  metlius  muscle,  which  derives  its  motor  supply  from  a  branch  of  the 
lumbosacral  cortl.  In  most  of  these  puerperal  cases  the  affection  is  uni- 
lateral; occasionally,  however,  there  is  a  bilateral  paralysis,  presenting  a 
rather  difTerent  type. 

The  form  of  paralysis  varies.  All  depends  upon  the  particular  nerves 
involved.  Occasionally  the  great  sciatic  nerve  alone  is  impaired  by  some 
intrapelvic  lesion,  and  the  case  then  presents  the  picture  of  an  ordinary 
sciatica.  A  small  ovarian  tumor  has  been  known  to  cause  pain  and  loss 
of  power  in  the  buttock.  In  some  of  the  post-partum  cases  pain  is  the 
chief  or  only  symptom. 

Diagnosis.  —  It  is  of  first  importance  that  the  practitioner  should 
determine  the  cause.  When  this  has  once  been  done  the  nature  of  the 
case  usually  becomes  clear. 

The  chief  difficulty  is  to  distinguish  these  cases  from  affections  of  the 
Cauda  equina.  The  history,  however,  usually  points  to  an  intrapelvic 
lesion,  as  in  the  puerperal  and  gynaecological  cases,  and  an  expert  investi- 
gation per  vaginam  or  per  rectum  will  generally  detect  a  local  cause  if  it 
is  present.  The  examination  by  the  rectum  is  especially  important,  as  bj 
this  means  the  nerve-trunks  can  be  palpated.  Affections  of  the  cauda 
equina  are  usually  bilateral;  w^hile  those  of  the  sacral  plexus  are  often 
unilateral;   but  this  latter  rule  is  not  absolute. 

Hysteria  may  simulate  these  affections,  but  this  psychoneurosis  is  to 
be  recognized  by  the  mental  state,  history,  and  peculiar  hysterical  stigmata. 

Cancer  of  the  rectum,  as  well  as  ovarian  tumor,  has  been  mistaken 
for  sciatica  or  some  form  of  pelvic  neuralgia.  Disease  of  the  sacroiliac 
synchondrosis  may  cause  obscure  and  eon  fusing  symptoms. 

XVI.  THE  SCIATIC  NERVES. 

The  great  sciatic  arises  from  the  sacral  plexus  and  passes  out  of 
the  pelvis  by  the  sacrosciatic  foramen,  where  it  is  readily  accessible  to 
pressure  between  the  great  trochanter  and  the  tuberosity  of  the  ischium. 
It  supplies  in  the  thigh  the  hamstring  muscles — the  biceps  femoris,  the 
semimembranosus,  and  semitendinosus — and  divides  just  above  the  pop- 
liteal space  into  two  main  branches,  the  internal  popliteal  and  exter- 
nal pophteal  (or  peroneal)  nerves.  These  two  branches  supply  all  the 
muscles  below  the  knee  (both  extensor  and  flexor)  and  give  sensation  to 
most  of  the  leg  and  foot,  the  parts  not  supplied  by  it  being  a  strip  along 
the  inner  side  of  the  leg  which  is  supplied  by  the  long  saphenous  nerve, 
and  the  upper  part  of  the  calf  which  is  supplied  by  the  small  sciatic. 


796  MEDICAL  DIAGNOSIS. 

The  small  sciatic  also  arises  from  the  sacral  plexus  and  passes  out  of 
the  pelvis  alongside  of  the  great  sciatic;  it  supplies  the  gluteus  maximus 
muscle  (through  the  inferior  genital  nerve),  and  a  well-defined  area  of 
the  skin  which  includes  the  buttock,  the  perineum,  and  a  strip  running 
down  the  back  of  the  thigh  to  and  including  the  upper  part  of  the  calf. 

Pathology.  — ■  The  great  sciatic  nerve  may  be  the  seat  of  wounds, 
inflammation,  and  tumors.  It  is  sometimes  injured  in  dislocations  of 
the  hip,  also  in  forceps  deliveries,  and  by  pelvic  tumors  and  even  masses 
of  faeces.  Inflammation  of  the  nerve  constitutes  the  disease  known  as 
"sciatica."  Opportunities  to  examine  the  nerve  are  rare  in  sciatica,  but 
in  a  few  instances  on  record  the  nerve-trunk  has  been  found  swollen  and 
congested.  In  the  operation  for  stretching,  a  similar  state  has  been 
found.  Gout,  rheumatism,  sj^philis,  alcoholism,  and  lead  have  all  been 
assigned  as  causes  of  sciatica.  Exposure  to  cold,  especially  after  great  or 
prolonged  muscular  effort  or  a  wetting,  may  cause  the  attack.  Fournier 
said  that  it  may  follow  gonorrhoea.    . 

Symptoms. — In  organic  lesions,  such  as  injury  or  tumor,  the  symp- 
toms are  characteristic.  Pain  is  an  early  symptom,  sometimes  w^ith 
twitching  of  the  muscles  and  drawing  up  of  the  leg.  If  the  nerve  is  sev- 
ered or  in  any  way  completely  paralyzed,  there  is  loss  of  power  in  the 
hamstring  muscles  and  in  all  the  muscles  below  the  knee,  with  ansesthesia 
on  the  outer  side  of  the  leg,  dorsum  of  the  foot,  the  toes,  the  sole,  and  a 
portion  of  the  inner  and  back  part  of  the  leg.  The  regions  that  are  exempt 
are  a  narrow  strip  on  the  inner  side  of  the  leg,  supplied  by  the  long  saphe- 
nous nerve,  and  the  upper  part  of  the  calf,  supplied  by  the  small  sciatic. 
The  muscles  atrophy,  and  reactions  of  degeneration  are  present.  The 
knee-jerk  may  not  be  lost.     Trophic  ulcers  sometimes  occur. 

Pain  is  the  common  and  sometimes  the  only  symptom  in  sciatica. 
This  pain  is  severe  and  neuralgic  in  type,  especially  felt  about  the  upper 
and  back  part  of  the  thigh.  It  may  also  extend  down  along  the  course  of 
the  nerve  and  be  particularly  intense  in  the  calf  of  the  leg  and  even  in  the 
foot  and  toes.  Any  unusual  motion  in  the  leg  may  aggravate  it,  as 
suddenly  bending  the  thigh.  In  such  cases  the  forcible  action  of  the 
pyriformis  muscle  probably  causes  pressure  on  the  hypersensitive  nerve- 
trunk  at  its  exit  from  the  pelvis.  In  the  early  stages  the  pain  may  be 
paroxysmal;  later  it  is  constant,  dull,  and  aching,  or  even  severe  and 
shooting.  Sensitive  points  are  found  at  the  exit  from  the  pelvis,  behind 
the  knee,  at  the  head  of  the  fibula,  and  on  the  back  of  the  foot.  The  trunk 
of  the  nerve  in  the  thigh  is  usually  extremely  sensitive  to  pressure.  Firm 
pressure  between  the  great  trochanter  and  the  tuberosity  of  the  ischium 
is  usually  most  painful. 

Parsesthesia  is  sometimes  observed,  as  burning  and  tingling  in  the 
areas  of  distribution  of  the  sensory  nerve  endings.  Ansesthesia  is  not  com- 
mon, and  when  present  may  escape  detection  if  not  carefully  sought  for. 

Motor  involvement  is  not  common  in  sciatica.  There  is  usually 
no  true  paralysis  of  muscles,  no  atrophy,  or  reactions  of  degeneration. 
The  knee-jerk,  as  a  rule,  is  not  affected.  The  Achilles-tendon  jerk 
may  be  lost.  Inhibition  of  motion  is  not  uncommon,  but  this  is  due 
to  pain.    The   gait  is   affected  for  the  same  reason,  and  there  may  be 
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slight  scoliosis.     The   muscles    may  become  flaliby  and    wastcij    from   dis- 
use.   Trophic  lesions  are  rare.     Herpes  may  occur. 

The  small  sciatic  nerve  may  be  injured  along  with  the  great  sciatic 
at  the  point  where  they  emerge  together  from  the  jiclvis.  Instances  in 
which  it  is  injurotl  alone  must  be  very  rare.  Its  paralysis  causes  lo.ss  of 
power  in  the  gluteus  maximus  muscle,  which  is  shown  in  inability  to 
rise  from  a  sitting  position.  This  paralvsis,  however,  is  due  to  involve- 
ment of  the  inferior  gluteal  nerve,  which,  according  to  Gray,  is  closely 
associated  with,  rather  than  a  l)ranch  of,  the  small  sciatic.  Anesthesia  is 
present  on  the  buttock,  the  perineum,  and  the  back  part  of  the  thigh  and 
popliteal  space  as  far  as  the  upper  third  of  the  calf. 

Diagnosis. — If  there  is  some  organic  cause,  as  injury  or  tumor,  the 
history  of  the  case  and  a  careful  physical  examination  usually  reveal  it, 
and,  with  the  characteristic  motor  and  sensory  symptoms,  disclose  the 
nature  of  the  case.     It  is  said  that  flat-foot  may  cause  sciatic  pain. 

It  is  easy,  as  a  rule,  to  recognize  sciatica.  Pelvic  abscesses,  disease 
of  the  uterus  and  ovaries,  large  fecal  accumulations,  and  especially  cancer 
of  the  rectum  have  been  mistaken  for  sciatica.  Bone  disease  in  the  lum- 
bosacral spine  may  simulate  sciatica  by  irritating  the  nerve-roots.  Hip- 
joint  disease  is  to  be  distinguished  by  the  pain  on  mo^^ng  the  joint, 
restriction  of  motion,  alteration  in  the  length  and  position  of  the  limb, 
tilting  of  the  pelvis,  and  the  other  classical  symptoms.  Obscure  cases 
always  call  for  a  rectal  examination  or  vaginal  examination.  Appendicitis 
may  cause  deep-seated  pains  in  the  pelvis,  but  is  not  likely  to  be  mis- 
taken for  sciatica.  In  sciatica  the  most  distinctive  symptom  is  the  pain 
on  pressure  on  the  nerve-trunk.  A  sign  pointed  out  by  Lasegue  is  of  diag- 
nostic value — when  the  patient  lies  on  his  back  and  the  extended  limb  is 
elevated,  pain  is  not  felt  until  an  angle  of  about  90^  is  reached,  and  this 
pain  is  then  relieved  by  bending  the  leg  at  the  knee.  The  disease  is 
unilateral  in  the  vast  majority  of  cases,  bilateral  sciatica  being  usually 
symptomatic  of  organic  disease,  such  as  myelitis,  tumor,  spinal  caries, 
or  affections  of  the  cauda  equina.  Still,  cases  of  genuine  bilateral  sciatica 
have  been  seen,  especially  in  constitutional  diseases,  as  gout  and  diabetes. 

XVII.    THE  INTERNAL  POPLITEAL  NERVE. 

This  nerve  is  a  continuation  of  the  great  sciatic.  It  supplies  the 
flexors  of  the  foot  and  toes  (the  calf  muscles  and  muscles  of  the  sole),  and 
gives  sensation  to  the  outer  part  of  the  back  of  the  leg,  to  the  sole,  and 
in  part  to  the  toes. 

Pathology. — The  internal  popliteal,  or  posterior  tibial  nerve  as  it  is 
called  in  its  extension  down  into  the  leg,  is  so  deeply  situated  that  it  is 
but  seldom  injured.  It  shares,  however,  in  some  diseases  "with  other 
nerves,  especially  such  aflfeetions  as  cause  muscular  atrophy  and  club- 
foot. In  many  of  these  cases,  however,  the  seat  of  the  lesion  is  in  the 
anterior  gray  matter  of  the  cord  rather  than  in  the  nerve  itself.  A  case  of 
injury  to  the  nerve  from  the  ]\Iatas  operation  for  popliteal  aneurism  has 
been  observed  by  the  A\'riter. 

Symptoms. — Paralysis  of  the  flexor  muscles  of  the  foot — the  soleus, 
gastrocnemius,  and  plantaris — which  are  supplied  by  this  ner%'e,  causes 
the  form  of  club-foot   known  as   valgus,   sometimes   associated  with   eal- 
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caneus.  Thus  flexion  of  the  foot  is  impaired,  and  the  unopposed  pero- 
neus  longTis  pulls  the  outer  edge  of  the  foot  upward.  The  patient  tends 
to  walk  on  the  inner  edge  of  his  foot  and  on  the  heel,  and  he  cannot  lift 
himself  on  his  toes.  Wlien  the  nerve  is  injured,  loss  of  sensation  is  found 
on  the  lower  part  of  the  back  of  the  leg  and  on  the  sole  and  outer  aspect 
of  the  foot. 

Diagnosis. — The  diagnosis  is  easily  made  from  the  characteristic  dis- 
tribution of  the  paralysis  and  anaesthesia. 

XVIII.  THE  PERONEAL  NERVE. 

The  peroneal  or  external  popliteal  nerve  is  in  appearance  a  branch  of 
the  great  sciatic  arising  in  or  just  above  the  popliteal  space,  but  accord- 
ing to  some  observers  its  fibres  are  really  derived  from  the  lumbosacral 
cord  in  the  pelvis,  as  is  proved  by  the  occasional  high  division  of  the 
great  sciatic  within  the  pelvis,  in  which  cases  the  peroneal  is  seen  to  be  a 
continuation  of  one  of  these  branches,  which  itself  is  a  continuation  of 
the  lumbosacral  cord.  It  passes  into  the  leg  behind  the  head  of  the 
fibula,  where  it  may  easily  be  palpated  and  where  it  is  especially  exposed 
to  injury.  It  supplies  the  extensor  muscles  of  the  foot  and  toes,  and  gives 
sensation  to  the  lower  and  outer  part  of  the  leg,  the  inner  and  outer  parts 
of  the  ankle  and  foot,  the  dorsum  of  the  foot,  the  inner  side  of  the  great 
toe,  and  the  adjoining  sides  of  the  other  toes. 

Pathology. — This  nerve  is  sometimes  paralyzed  by  trauma  acting 
upon  it  near  the  head  of  the  fibula.  It  may  also  be  involved  in  fracture 
of  the  fibula.  The  peroneal  is  particularly  liable  to  involvement  in  cases 
of  alcoholic  multiple  neuritis  in  association  with  other  nerves;  and  in  the 
polyneuritis  following  typhoid  fever  this  nerve,  as  well  as  the  ulnar,  is 
apt  to  be  conspicuously  affected.  There  is  also  a  form  of  muscular  atro- 
phy— the  so-called  Charcot-Marie-Tooth  type — in  which  the  muscles  sup- 
plied by  the  peroneal  nerve  suffer  especially.  The  disease  is  likely  to 
begin  in  these  muscles,  but  later  the  hands  and  forearms  become  affected. 
It  probably  depends  upon  a  peripheral  neuritis,  and  is  sometimes  a 
familial  affection.  Thus  Ormerod  observed  three  cases  of  this  disease 
following  measles  in  one  family.  The  distal  muscles  are  more  affected 
than  the  proximal.  In  puerperal  palsy  the  fibres  going  to  form  the  pero- 
neal nerve  may  suffer  from  pressure  of  the  child's  head  on  the  lumbosacral 
cord  and  sacral  plexus.  Among  rare  causes  of  peroneal  palsy  are  the 
application  of  an  Esmarch  tourniquet,  and  the  pressure  of  stilts.  It  is  a 
curious  fact  that  for  some  obscure  reason  potato-pickers  and  others  who  work 
in  a  stooping  position  sometimes  get  paralysis  of  this  nerve  (Oppenheim). 

Symptoms. — There  is  loss  of  power  of  extension  of  the  foot  and  toes, 
with  consequent  foot-drop  in  walking.  The  first  phalanges  of  the  toes 
may  be  flexed  by  contracture  of  the  interossei.  The  anaesthesia  is  on  the 
outer  side  of  the  lower  leg  and  ankle,  the  dorsum  of  the  foot,  and  the  toes. 
According  to  some  observers  the  inner  side  of  the  ankle  is  anaesthetic. 

Diagnosis. — The  diagnosis  is  easily  made  from  the  characteristic  dis- 
tribution of  the  symptoms.  The  paralysis  of  this  nerve  is  distinguished 
from  that  of  its  main  trunk,  the  sciatic,  by  the  escape  of  the  parts  supplied 
by  the  internal  popliteal,  and  of  the  hamstring  muscles. 
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GENERAI.  NERVOUS  DISEASES. 

1.     CHOREA;    SYDENHAM'S   CHOREA 

aSI.   Vitus' s  Dance. 

A  disease  of  cliiklrcn  and  young  adults,  characterized  by  continuous* 
irregular,  involuntary  muscular  contractions  and  psychical  derangements. 

This  substantive  affection  has  nothing  in  common  with  a  number  of 
other  tliseases  unfortunately  described  as  chorea  or  choreiform,  except 
abnormal  muscular  movements. 

Etiology.  —  Predisposing  Influences.  —  The  disease  appears  in 
successive  generations  in  certain  families.  The  readily  transmitted  neu- 
rotic constitution  plays  a  more  important  role.  The  nervous,  excitable 
children  of  nervous  parents  are  especially  liable  to  chorea.  Chorea 
is  particularly  a  disease  of  childhood  and  adolescence.  It  is  rare  before 
the  fifth  year  and  after  the  fifteenth.  The  cases  in  early  adult  life 
almost  always  occur  in  women.  The  disease  occurs  about  three  times  as 
often  in  females  as  in  males.  Chorea  is  more  common  among  the  chil- 
dren of  the  poor,  but  is  frequently  observed  among  those  living  in  afflu- 
ence. It  is  rare  among  negroes.  The  disease  is  relatively  frequent  among 
bright,  intelligent  school  children,  especially  girls,  between  ten  and  fifteen, 
who  are  encouraged  by  their  teachers  to  unreasonable  and  unnatural  appli- 
cation to  study.  Anaemia  and  general  poor  health  often  precede  the 
attack,  but,  on  the  other  hand,  it  frequently  occurs  in  well-nourished  chil- 
dren. The  disease  frequently  develops  in  chlorotic  girls.  Scarlet  fever  is 
sometimes  followed  by  chorea.  This  sequence  also  occurs  as  regards 
whooping-cough  and  other  diseases  of  childhood;  but  there  is  no  satisfac- 
tory evidence  of  a  causal  relation  between  these  infections  and  chorea. 
In  older  persons  chorea  has  been  observed  after  gonorrhoea  and  sepsis. 
Chorea  frequently  develops  shortly  after  an  attack  of  acute  rheumatism, 
and  in  a  group  of  cases  the  arthritis  is  so  mild  and  the  choreic  symptoms 
are  so  prominent  as  to  justify  a  doubt  as  to  whether  or  not  rheumatic 
fever  has  actually  been  present.  In  other  cases  there  is  a  history  of  rheu- 
matic fever  months  or  years  before  the  development  of  the  chorea.  Under 
either  of  these  conditions  the  evidences  of  endocarditis  or  chronic  val- 
vular disease  may  or  may  not  be  present.  The  endocardial  murmurs 
present  in  a  case  of  chorea  may  be  due  to  actual  valvular  lesions,  to 
irregular  action  of  the  heart,  or  to  anaemia.  A  woman  suffering  from 
chorea  may  become  pregnant;  and  the  disease  may  develop  during  preg- 
nancy or  after  parturition.  It  has  been  observed  in  repeated  pregnan- 
cies. It  begins  more  frequently  in  the  early  than  in  the  later  months 
and  is  often  of  the  severe  type — chorea  insaniens.  About  twenty  per 
cent,  of  the  cases  in  pregnant  women  terminate  in  death.  The  causal 
relation  of  pregnancy  is  shown  by  the  fact  that  the  chorea  ceases  upon 
the  occurrence  of  abortion  or  miscarriage,  or  delivery  at  full  term. 

The  Exciting  Causes.  —  In  the  present  state  of  knowledge  it 
must  be  assumed  that  various  pathogenic  agencies  act  as  the  immediate 
exciting  cause  of   chorea.     Among  these  are:    emotional  shock,  especially 
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fright;  mental  shock,  particularly  in  young  women;  and  some  conditions 
associated  with  rheumatic  fever  and  acute  or  chronic  endocarditis,  the 
nature  of  which  is  not  understood.  The  attack  has  followed  a  slight  injury 
or  a  surgical  operation  and  has  been  attributed  to  reflex  causes,  as  intes- 
tinal worms  or  genital  irritation.  It  has  been  stated,  but  not  substan- 
tiated, that  ocular  defects  may  cause  the  disease.  Finally,  the  disease 
frequently  develops  in  the  absence  of  any  noticeable  cause. 

Hypotheses  of  Chorea. — The  view  that  it  is  a  pure  neurosis  appears 
to  be  widely  accepted.  The  emboHc  view  has  some  basis  of  support 
in  the  experimental  chorea  produced  in  animals  by  the  injection  of 
indifferent  substances  in  fine  particles.  Cases  occur  in  the  absence  of 
endocarditis  and  without  embolism,  and  with  endocarditis  but  without 
embolism.  That  chorea  is  an  infectious  disease  is  an  opinion  which  has 
the  support  of  many  observers.  The  fact  that  the  attack  in  an  impor- 
tant proportion  of  the  cases  directly  follows  fright  or  other  profound 
emotional  disturbance,  and  the  prominent  psychical  derangements  militate 
against  this  view. 

Symptoms. — Two  forms  may  be  recognized:  (1)  the  ordinary  form 
in  which  the  symptoms  are  of  variable  intensity,  and  (2)  the  maniacal 
form — chorea  insaniens. 

(1)  The  Ordinary  Form. — The  onset  of  the  disease  is  insidious. 
The  child  gradually  becomes  awkward,  clumsy,  and  restless.  He  cannot 
sit  still.  There  is  a  marked  change  in  disposition.  He  appears  to  be  care- 
less and  indifferent;  and  upon  correction  has  spells  of  crying  or  becomes 
sullen.  In  the  course  of  some  days  the  characteristic  involuntary  move- 
ments begin.  In  the  mild  cases  only  one  hand  or  the  side  of  the  face  is 
affected — hemichorea;  in  the  more  severe  cases  both  sides  are  involved, 
but  one  side  to  a  greater  degree  than  the  other.  In  a  well-marked  case, 
the  child  cannot  remain  quiet,  but  is  in  continual  motion.  The  face 
twitches,  the  arms  are  abducted,  adducted,  rotated,  the  hands  extended, 
the  fingers  separated  and  at  once  withdrawn  and  flexed;  the  head  and 
trunk  are  rotated  and  alternately  flexed  and  extended.  The  gait  may  be 
disordered  so  that  progression  is  unnatural  and  difficult.  These  and  other 
movements  are  rapidly  repeated  in  the  most  bizarre  and  disorderly 
manner,  and  often  with  convulsive  suddenness.  They  are  manifestly  pur- 
poseless and  constantly  vary  in  extent  and  direction — -"insanity  of  the 
muscles."  The  hands  and  arms  are  most  affected,  the  face  next,  and 
to  a  less  extent  the  trunk  and  lower  extremities.  The  tongue  is  pro- 
truded and  withdrawn  with  a  jerking  movement;  words  are  uttered 
with  an  irregular,  jerking  cadence,  and  in  grave  cases  the  patient  often 
does  not  talk  at  all  for  hours  or  even  days  together.  The  diaphragm 
may  be  involved,  a  condition  which  is  manifest  by  irregular,  spasmodic 
breathing.  Attempts  at  voluntary  movements  increase  the  involuntary 
twitchings.  There  may  be  transient  loss  of  power  in  a  limb  or  the  entire 
side.  This  is  usually  a  mere  paresis,  but  in  certain  cases  it  is  marked 
—paralytic  chorea. 

Emotional  influences  increase  the  muscular  movements.  The  con- 
sciousness of  being  under  observation  almost  always  intensifies  them.  As  a 
rule  they  cease  during  sleep. 
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Sensory  (l(>r;uiff(Mnonts  avo  not  comnioii.  In  certain  ca.se.s  i>(  licmi- 
choroa  thcro  is  tenderness  on  pressure;  ami  spontaneous  pain.  Tender 
points  in  the  line  of  nerve  trunks  are  rare. 

Psychieal  derangements  occur  in  a  majority  of  the  cases.  They  nre 
usually  moderate;  sometimes  intense.  The  antecedent  neurotic  element 
is  to  be  considered.  Irrital)ility,  peevishness,  and  weakness  of  memory 
are  present.  These  symptoms  often  inci-ease,  especial!}'  in  adults,  until  a 
ct)n(lition  of  mania  is  established.  There  is  no  distinct  line  of  separation 
between  the  ordinary  forms  and  those  which  are  most  severe. 

(2)  CiioHKA  Ins.\niens. — This  most  intense  form  does  not  often 
occur  in  children,  but  is  not  very  rare  in  young  women,  and  especially  in 
pregnancy.  The  muscular  movements  are  excessive  and  continuous. 
The  patient  cannot  remain  standing  or  lie  in  bed.  There  is  an  uncon- 
trollable jactitation,  movement  of  the  eyes  and  lips,  inability  to  pause 
to  take  food  or  for  any  purpose,  associated  with  a  veritable  psychosis 
with  mental  confusion,  maniacal  excitement,  and  hallucinatory  delirium. 
After  a  time  the  patient  falls  into  a  state  of  profound  exhaustion,  with 
apathy  or  melancholia.  The  temperature  ma}'-  rise  to  102°-104°  F. 
(3S°-40°   C.)  and  in  fatal  cases  hyperpyrexia  has  been  observed. 

The  muscles  do  not  waste,  their  electric  excitability  is  not  affected, 
and  the  deep  reflexes  remain  normal. 

Ocular  Phenomena. — The  pupils  are  often  dilated,  but  the  light  reflex 
is  retained.  The  muscular  twitchings  may  give  rise  to  transient  strabis- 
mus. A  concentric  contraction  of  the  visual  field  has  been  observed. 
The  ophthalmoscopic  findings  are  mostly  negative,  though  a  few  cases  of 
optic  neuritis  have  been  reported. 

Course  of  the  Attack. — The  duration  of  the  disease  in  children  varies 
usually  between  six  and  twelve  weeks.  There  is  a  remarkable  tendency 
to  recurrence,  which  often  takes  place  in  the  spring  of  the  year.  Two  or 
three  attacks  are  common;  as  many  as  five  or  six  have  been  noted.  The 
tendency  to  recovery  appears  to  be  spontaneous.  The  chorea  of  adults 
runs  a  longer  course.     A  chronic  intermittent  form  has  been  described. 

Diagnosis. — Direct. — This  is,  as  a  rule,  made  without  difficulty.  It 
rests  upon  the  character  of  the  muscular  movements,  their  distribution, 
the  age  of  the  patient,  the  psychical  phenomena,  the  frequent  coincidence 
of  rheumatic  arthritis,  endocarditis,  or  chronic  valvular  disease,  and  the 
tendency  to  spontaneous  recovery.  The  absence  of  the  signs  of  organic 
disease  of  the  nervous  system  is  of  diagnostic  importance. 

Differential. — There  are  several  affections  occurring  in  children 
which  present  superficial  resemblances  to  Sydenham's  chorea. 

Multiple  Cerebral  Sclerosis. — Weakness,  incoordination,  tremor,  and 
ataxia  are  characteristic.  The  gait  is  spastic  paretic;  the  course  chronic, 
with  little  tendency  to  improvement.  The  reflexes  are  increased  and  the 
intelligence  is  impaired.     Has  been  described  as  chorea  spastica. 

Certain  Disorders  of  Motility  Associated  with  Hemiplegia.  —  Post- 
hemiplegic hemichorea  is  a  term  used  to  designate  the  involuntar}*  move- 
ments on  one  side  of  the  body  which  manifest  themselves  in  one  muscular 
group  after  another  and  give  rise  to  coarse  trembling  and  awkwardness, 
A  prehemiplegic  chorea  may  occur  but  is  much  more  rare. 
51 
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Athetosis  or  hemiathetosis  consists  in  slow  involuntary  movements 
chiefly  affecting  the  muscles  of  the  fingers  and  toes.  There  are  movements 
of  flexion  and  extension,  adduction  and  abduction,  which  occur  with  occa- 
sional interruptions  both  during  the  waking  hours  and  in  sleep,  or  only 
upon  attempts  to  use  the  member,  or  under  excitement.  The  fingers 
may  be  over-extended  and  spread  apart  while  the  hand  remains  flexed, 
or  some  fingers  may  be  flexed  and  others  extended  at  the  same  moment. 

Hereditary  Ataxia;  Friedreich' s  Disease. — The  chronic  nature  of  the 
affection,  its  occurrence  in  several  members  of  a  family,  the  ataxia, 
tremor,  scoliosis,  and  talipes,  together  with  the  nystagmus,  the  scanning 
speech,  and  the  slow,  irregular  muscular  movements,  render  the  recogni- 
tion of  this  disease  a  comparatively  easy  matter. 

Hysteria. — The  movements  of  so-called  hysterical  chorea  are  usually 
rhythmical  and  wholly  different  from  those  of  acute  chorea.  The  stigmata  of 
hysteria  are  present  and  the  psychical  derangements  are  more  marked  than 
in  the  chorea  of  childhood.    The  two  affections  are  sometimes  associated. 

Prognosis. — In  children  the  outlook  is  good.  Most  of  the  cases  ter- 
minate in  complete  recovery.  Death  may  result  from  exhaustion  in  the 
severest  cases.  The  mortality  is  from  2  to  3  per  cent.  Chorea  in  adults, 
and  especially  chorea  insaniens,  is  a  much  more  serious  affection.  In 
the  chorea  of  pregnancy  the  death-rate  is  about  25  per  cent.  Rapid  loss 
of  flesh,  delirium,  and  a  rise  of  temperature  are  ominous  symptoms. 

THE  CHOREIFORM  AFFECTIONS. 

Several  affections  characterized  by  irregular,  involuntary  muscular 
movements  are  described  as  chorea.  This  nosological  error  is  extremely 
unfortunate  and  misleading,  since  these  diseases  not  only  have  no  etio- 
logical and  but  little  clinical  relationship  among  themselves,  but  also  none 
whatever  to  Sydenham's  chorea. 

Chorea  Major ;  Epidemic  Chorea. — It  is  a  matter  of  history  that  at 
times  of  religious  excitement  in  the  Middle  Ages  there  were  extensive 
popular  outbreaks  marked  by  great  excitement,  gesticulations,  and  danc- 
ing. Under  such  circumstances  pilgrimages  were  made  in  the  Rhine 
provinces  to  the  shrine  of  Saint  Vitus  at  Zebern.  This  martyr  as  a  saint 
of  succor  was  invoked  for  protection  against  sudden  death  and  against 
many  diseases  and  distempers,  notably  chorea,  which  thus  came  to 
be  called  Saint  Vitus's  dance.  Limited  outbreaks  of  a  similar  character 
occurred  in  the  nineteenth  century  and  in  this  country  in  Kentucky.  The 
fantastic  pilgrimages  of  the  Doukhobors  in  Manitoba  are  of  this  nature. 
These  folk  uprisings  under  the  stimulus  of  rehgious  fervor  are  hysterical 
manifestations  and  have  nothing  to  do  with  Sydenham's  chorea. 

Habit  Chorea ;  Habit  Spasm ;  The  Tics. — These  affections  have  been 
misnamed  chorea.     They  have  no  relationship  with  Sydenham's  chorea. 

Momentary  grimaces  or  twitchings  of  bundles  of  facial  muscles  are  not 
uncommon  in  otherwise  healthy  adults  and  are  of  no  clinical  significance. 

Tic  Convulsive ;  Gilles  de  la  Tourette's  Disease. — A  psychosis  char- 
acterized by  involuntary  violent  muscular  movements  affecting  certain 
muscle  groups,  as  the  facial  and  brachial,  or  generalized;   explosive  utter- 
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aiicos,  which  may  \h'  iiiarticuhitc.  sometimes  resemhh'ng  the  bark  of  a  (Inp, 
or  the  repetition  of  words  (echohihu),  accoiiipanied  by  iiivohintary  move- 
ments, or  the  repetition  of  obscene  words  (coprolalia),  or  the  spasmodic 
and  involuntary  imitaticjn  of  movements  (echokinesis),  and  in  many  of 
the  cases  by  curious  mental  impulses  or  fixed  ideas,  as  the  impulse  to  touch 
certain  objects  (folie  de  toucher),  or  the  obsession  of  names  (onomoto- 
mania).  or  the  insane  habit  of  counting;  witli  worriment  about  numbers 
(arithmomania). 

The  affection,  as  a  rule,  begins  in  childhood  about  the  time  of  the 
second  dentition  and  affects  neurotic  individuals.  The  outlook  is  not 
favorable,  but  some  of  the  cases  recover.  Allied  to  tic  convulsive  is  the 
affection  known  as  — 

Saltatory  Spasm;  Static  Reflex  Spasm  of  Bamberger;  Palmus. — 
This  is  probably  not  an  independent  disease  but  in  some  cases  a  form 


Fig.  401. — Gilles  de  la  Tourette's  disease  in  four  phases. — Pennsylvania  Hospital. 


of  tic;  in  others  a  manifestation  of  hysteria;  and  again  a  manifestation  of 
increase  in  the  skin-  and  deep-reflexes.  The  spasms  do  not  occur  when 
the  patient  is  at  rest  or  in  the  recumbent  posture.  When  he  touches  the 
floor  with  his  feet  he  begins  to  hop,  jump,  and  dance  about  as  the  result 
of  clonic  convulsive  contractions  of  the  muscles  of  the  legs  and  feet,  and 
in  particular  of  the  muscles  of  the  calves  of  the  legs.  It  occurs  in  both 
sexes  and  at  any  age;  in  many  cases  without  obvious  cause;  in  others 
after  emotional  disturbance  or  in  the  convalescence  from  an  infection. 
It  has  been  observed  in  dancers  as  an  occupation  neurosis.  The  prog- 
nosis is  favorable;  recovery  usually  takes  place  in  the  course  of  a  few 
months.     The  condition  occasionally  persists  for  years. 

Jumpers. — This  form  of  saltatory  spasm  has  been  observed  as  a 
local  or  family  neurosis  in  Maine  and  parts  of  Canada.  It  is  characterized 
by  sudden  jumping,  with  outcries,  echolalia.  and  echokinesis.  A  similar 
affection  has  been  observed  in  parts  of  Siberia — myriachit — and  in  .Java, 
where  it  is  known  as  latah. 
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Chronic  Progressive  Chorea;  Hereditary  Chorea;  Huntingdon's 
Disease. — iVn  affection  of  early  middle  life,  mostly  hereditary,  charac- 
terized by  irregular  muscular  movements,  disorders  of  speech,  and  irri- 
tability and  mental  weakness  gradually  leading  to  dementia.  This  affec- 
tion was  first  described  by  Huntingdon,  of  Long  Island,  who  observed 
it  in  famihes  in  whom  it  has  occurred  for  four  or  five  generations.  The 
part  played  by  heredity  is  a  conspicuous  feature,  though  cases  have  been 
observed  in  which  this  etiological  factor  was  absent.  Men  and  women 
alike  suffer.  The  onset  is  usually  between  the  thirtieth  and  fortieth  years, 
and  is  insidious,  without  apparent  exciting  cause.  In  rare  instances  it  has 
followed  profound  and  depressing  emotion. 

The  symptoms  are  motor  and  psychical.  The  motor  phenomena  con- 
sist of  involuntary,  purposeless  movements,  manifest  at  first  in  slight 
degree  in  hmited  muscle-groups,  as  the  hands  or  face,  but  gradually  in- 
creasing in  force  and  extent  until  all  the  voluntary  muscles  are  involved. 
These  movements  are  disorderly  and  irregular,  of  wider  excursus  and  less 
abrupt  than  in  chorea,  and  cause  almost  continuous  grimaces  and  gestic- 
ulations, increased  by  excitement  and  interrupted  only  during  sleep. 
At  first  and  to  some  extent  throughout  the  course  of  the  disease  they  are 
capable  of  some  degree  of  temporary  control  by  the  force  of  the  will,  but 
presently  recur  again  with  renewed  violence.  In  the  later  stages  the  gait 
is  much  impaired.  The  body  is  inchned  forward,  the  trunk  sways,  and 
the  movement  of  the  legs  is  irregular,  uncertain,  and  staggering — often 
arrested  for  a  moment  after  a  few  steps.  Muscular  power  is  retained 
until  toward  the  end,  when  palsies  may  occur.  The  deep  reflexes  are 
usually  increased.     Sensation  and  the  special  senses  are  not  affected. 

Psychical  phenomena  are  irritability,  excitability,  and  depression. 
Suicide  is  not  uncommon.  As  the  disease  advances  there  are  periods  of 
apathy  and  progressive  dementia.  Speech  is  slow,  hesitating,  and  indis- 
tinct, the  words  being  slurred  and  ill-pronounced. 

The  prognosis  is  invariably  unfavorable.  The  disease  is  incurable. 
Its  duration  varies  from  ten  to  twenty  or  thirty  years.  The  termination 
is  usually  caused  by  some  intercurrent  disease  or  a  progressive  cachexia. 

II.   EPILEPSY. 

A  disease  of  the  nervous  system  characterized  by  attacks  of  uncon- 
sciousness, with  or  without  convulsions,  recurring  at  irregular  periods. 
In  very  rare  instances  consciousness  is  not  wholly  lost. 

The  following  phases  occur,  independently  or  in  association: 

1.  Grand  Mai. — Loss  of  consciousness  with  general  convulsions,  at 
first  tonic,  then  clonic. 

2.  Petit  Mai. — Momentary  loss  of  consciousness  without  convulsions. 

3.  Status  Epilepticus. — Convulsive  attacks  recur  in  rapid  succession, 
consciousness  not  being  regained  in  the  intervals  between  them. 

4.  The  Psychical  Epileptic  Equivalent. — Outbreaks  of  mania  or  other 
mental  symptoms,  as  automatism,  take  the  place  of  the  fit. 

5.  Jacksonian  Epilepsy. — The  convulsive  attack  begins  in  a  limited 
muscle  group  and  may  be  unilateral  and  unattended  by  loss  of  conscious- 
ness;  later  consciousness  may  be  lost  and  the  convulsions  general. 
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Etiolojjy.  —  Prkdisposinc  Influences.  —  Ago  plays  an  important 
role.  In  a  large  jjroportion  of  the  cases  the  first  attack  occurs  in  early 
childliootl;  in  the  majority  before  the  twentieth  year.  Many  but  by  no 
means  all  of  the  cases  occurring  in  adult  life  are  symptomatic  of  a  local 
lesion.  In  rare  instances  the  disease  begins  in  old  perscjns.  Sex  is  with- 
out influence.  In  children  males  appear  to  be  slightly  more  liable;  in 
adults  there  are  more  cases  among  males  than  females.  Direct  inheri- 
tance is  comparatively  infrc(iuent,  but  the  children  of  neurotic  families,  in 
which  neuralgias,  jKilsies,  hysteria,  and  insanity  have  occurred,  are  more 
liable  to  become  epileptic  than  the  descendants  of  healthy  stock.  Pater- 
nal or  maternal  intemperance,  especially  when  associated  with  syphilis 
or  insanity,  is  fre(juently  found  in  the  anamnesis.  Epileptic  convulsi(jns 
are  not  very  uncommon  in  the  subjects  of  chronic  alcoholism.  Epilepsy 
may  occur  in  syphilitic  subjects;  more  commonly  the  convulsive  seizures 
are  epileptiform  and  symptomatic  of  syphilitic  disease  of  the  brain.  The 
general  convulsions  which  occur  in  pathological  primary  dentition,  or  in 
children  at  the  onset  of  acute  infections,  in  ura?mia,  in  pregnancy,  and  in 
chronic  lead  poisoning  cannot  in  all  instances  be  distinguished  from 
idiopathic  or  essential  epilepsy. 

Exciting  Causes.  —  The  first  attack  sometimes  follows  fright; 
sometimes  an  injury;  less  frequently  one  of  the  acute  febrile  infections. 
Masturbation  has  been  regarded  as  a  common  cause  of  epilepsy  upon 
insufficient  evidence.  The  fact  that  certain  local  irritants  give  rise  to 
epilepsy,  which  ceases  upon  their  removal,  is  incontestably  established. 
Among  tiiem  are  preputial  adhesions,  collections  of  smegma  behind  the 
corona,  intestinal  worms,  a  foreign  body  in  the  ear  or  nose,  an  irritable 
scar,  phimosis,  and  a  testicle  retained  in  the  inguinal  canal.  It  is  neces- 
sary to  assume  a  strong  predisposition  in  such  cases.  In  some  of  them 
the  attacks  persist  after  the  correction  of  the  offending  condition.  Over- 
eating and  indigestion  are  very  often  followed  by  a  fit,  and  a  seizure  may 
follow  trauma,  gall-stone,  or  renal  colic,,  or  a  trifling  surgical  operation. 
Epileptiform  convulsions  occur  in  heart  block — Stokes-Adams  disease. 

Symptoms. — The  recurring  fits  are  the  characteristic  and  in  many 
cases  the  only  feature  of  the  disease.  In  the  intervals  the  health  of  the 
patient  is  often  excellent;  in  certain  cases  and  in  the  later  stages  it  may  be 
much  impaired. 

1.  Grand  Mai;  Major  Epilepsy. — The  attack  is  frequent!}'  preceded 
by  a  localized  sensory  manifestation  called  an  aura.  Aur.e  may  be:  (a) 
Psychical. — The  patient  experiences  a  sensation  of  strangeness  or  terror, 
or  a  feeling  of  confusion,  or  he  may  fall  into  a  vague,  dreamy  state,  or 
become  extremely  gay  or  furious,  (b)  Visceral. — In  this  form  of  aura  the 
sensation  is  referred  to  various  organs.  It  is  described  as  the  pneumo- 
gastric  aura.  Uneasy  sensations  in  the  epigastrium  are  more  common. 
Sometimes  the  disagreeable  sensation  may  be  intestinal.  In  other  cases 
it  is  precordial  and  attended  by  anxiety  and  palpitation,  (c)  Peripheral. 
— The  sensation  maj'  begin  in  the  hand  or  in  a  finger  and  extend  toward 
the  body  before  consciousness  is  lost,  (d)  Visual. — The  aura  may  take 
the  form  of  phosphenes  or  color  sensations  or  in  rare  cases  of  particular 
objects,     (e)  Auditory. — Noises  or  ringing  in  the  ear,  curious  sounds  diffi- 
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cult  to  describe,  musical  tones,  or  voices.  (f)  Olfactory  or  Gustatory. — 
These  are  rare.  They  consist  of  strong  odors,  almost  always  unpleasant 
or  disagreeable,  or  foul  tastes  and  the  like.  The  aura  is  usually  of  short 
duration,  the  attack  coming  on  in  a  few  seconds.  In  other  cases  it  may 
be  prolonged. 

Premonitory  Forced  Movements. — In  some  cases  the  aura  does  not 
occur,  but  in  its  place  there  are  definite  forced  movements.  The  patient 
turns  rapidly  or  twirls  upon  his  toes,  or  runs  a  few  steps  or  even  to  and  fro 
a  number  of  times. 

The  Epileptic  Cry. — At  the  onset  of  the  attack  the  patient  very  often 
utters  a  loud  scream  or  yell. 

The  attack  is  instantaneous.  Consciousness  is  at  once  completely 
lost  and  the  patient  falls  as  if  shot.  Slight  injuries  are  common,  and 
grave,  even  fatal  accidents,  as  fracture  of  the  skull,  sometimes  occur. 
The  FIT  consists  of  three  stages,— (1)  tonic  spasm,  (2)  clonic  convulsions, 
and  (3)  coma. 

(1)  Tonic  Spasm. — There  is  a  spastic  rigidity  of  the  muscles,  includ- 
ing the  respiratory  muscles,  so  that  respiration  is  at  once  arrested.  The  , 
face  is  at  first  pale,  then  red,  and  directly  bloated  and  cyanotic;  the  eyelids 
are  closed  or  open,  the  eyes  fixed,  the  pupils  dilated,  and  the  iris  is  irre- 
sponsive to  light.  At  the  very  first  there  may  be  a  momentary  contrac- 
tion of  the  pupil,  but  this  soon  gives  place  to  dilatation.  The  head  is 
forcibly  extended  or  turned  to  one  side,  the  arms  are  rigidly  extended  or 
flexed,  the  thumbs  adducted,  and  the  fingers  clinched.  The  legs  may  be 
rigidly  extended,  or  flexed.  The  tongue  may  be  protruded  and  ca;ught 
between  the  fixed  jaws.  The  faeces  and  urine  may  be  discharged.  This 
period  lasts  from  a  few  seconds  to  half  a  minute.  Toward  its  close  there 
is  tremor,  which  ushers  in  the  second  stage. 

(2)  Clonic  Convulsions.  —  The  muscular  contractions  now  intermit. 
Tremor  gives  way  to  rapid  and  violent  spasms.  The  Hmbs  are  tossed 
about  with  force.  The  muscles  of  the  face  are  violently  contracted;  the 
eyes  roll  from  side  to  side  or  are  turned  up,  and  the  eyelids  open  and  close 
forcibly.  The  jaw  muscles  are  in  violent  clonic  spasm  and  the  tongue 
is  lacerated  by  the  teeth.  A  frothy  saliva,  often  stained  with  blood,  is 
discharged  with  the  violent  respiratory  movements.  Further  discharges 
of  urine  and  faeces  may  now  occur  and  there  is  occasionally  an  ejaculation 
of  semen.  This  period  lasts  from  one  to  three  or  four  minutes.  The  con- 
vulsions become  less  violent  and  gradually  subside  and  the  patient  passes 
into  the  third  stage  of  the  attack. 

(3)  Coma. — The  limbs  are  relaxed  and  the  unconsciousness  is  pro- 
found. The  breathing  is  stertorous  and  the  face  flushed  but  no  longer 
cyanosed.  After  a  time  the  patient  may  be  aroused,  but  is  dazed  and 
confused  and  relapses  into  a  deep  sleep  which  lasts  for  hours. 

The  following  clinical  phenomena  occur,  but  are  not  constant: 
Vomiting  after  the  attack.  Slight  rise  of  temperature, — one  to  two 
degrees  of  Fahrenheit's  scale.  In  the  status  epilepticus  higher  tempera- 
tures are  observed.  AboHtion  of  the  reflexes.  The  conjunctival,  corneal, 
and  pupillary  reflexes  are  all  abolished  during  the  attack.  The  deep  reflexes 
may,  however,  be  increased  and  ankle  clonus  evoked.     Subcutaneous  and 
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subconjvinctival  extravasftticnis  of  hlood;  the  formor  chicny  about  the 
face  ami  neck.  All)uniimiri!i  duriiifi  the  attack;  j)olyuria  subsequeiitiy; 
occasii)nally  an  incroasoil  iirou  output. 

The  aura  is  not  always  followctl  by  the  fit.  When  it  begins  in  an 
extremity,  particularly  in  the  hand,  the  attack  may  be  prevented  in  some 
cases  by  immediate  compression  of  the  member  by  a  string  or  ligature  or 
by  energetic  pullini:;  or  rubbing  of  the  part. 

2.  Petit  Mai;  Minor  Epilepsy.  —  Momentary  loss  of  consciousness  is 
the  chief,  often  the  only  symptom.  The  unconsciousne.ss  usually  is  so 
brief — a  few  seconds  to  half  a  minute — that  the  patient  does  not  fall,  h)ut 
directly  resumes  his  occupation  or  conversation  as  if  nothing  had  occurred 
to  interrupt  it.  The  face  usually  liecomes  pale,  the  eyes  are  set  and  staring, 
anil  anything  in  the  hands  may  l^e  dropped.  The  tongue  is  not  bitten  and 
involuntary  discharges  do  not  occur.  In  many  of  the  cases  slight  spas- 
modic movements  of  the  facial  muscles  may  be  noticed. 

The  attack  may  take  the  form  of  transient  vertigo,  the  true  nature 
of  which,  in  the  absence  of  unconsciousness  and  twitchings  of  the  lips, 
tongue,  or  eyelids,  cannot  be  recognized.  Following  the  attack  of  petit 
mal  there  may  be  slight  incoherency  or  automatic  actions,  such  as  begin- 
ning to  undress,  spitting,  or  rubbing  the  face  or  head.  The  patient  may 
in  other  cases  fall  without  the  occurrence  of  convulsions.  There  may  be 
jerking  of  the  limbs,  tremor,  or  sudden  visual  sensations.  The  significance 
of  these  phenomena  is  revealed  by  their  occurrence  in  persons  who  mani- 
fest well-characterized  attacks.  An  aura  is  rare  and  many  patients  are 
unaware  of  the  occurrence  of  the  attacks.  As  a  rule  convulsions  gradually 
develop,  and  in  many  of  the  cases  petit  mal  and  grand  mal  are  associated. 

3.  Status  Epilepticus. —  The  patient  passes  from  one  convulsive  seiz- 
ure into  another,  consciousness  not  being  regained  in  the  intervals.  The 
pulse  and  respiration  are  rapid,  the  temperature  rises,  and  the  attack 
frequently  terminates  in  death.  Hyperpyrexia  is  not  uncommon  and 
temperatures  of  107°-111°  F.  (41.7°-4;3.9°  C.)  have  been  observed.  Status 
epilepticus  may  last  two  or  three  days. 

4.  Psychical  Epileptic  Equivalents.  —  Remarkable  i^sychical  disturb- 
ances sometimes  take  the  place  of  the 'fits  or  alternate  with  them. 
The  patients  perform  extraordinary  and  apparently  premeditated  acts  of 
wliich  they  have  no  knowledge  or  subsequent  recollection.  They  run 
about,  wander  cway,  throw  awa)'-  their  clothing,  commit  violent,  even 
murderous  assaults  without  motive  and  without  self-restraint.  These 
psycliical  states  are  not  easil}'  distinguished  from  the  maniacal  states 
which  sometimes  follow  the  attacks  —  postepileptic  delirium.  These 
conditions  may  last  for  hours  or  for  several  days.  They  usually  come  on 
suddenly  without  premonitory  symptoms. 

Other  derangements  which  are  regarded  as  equivalents  are  sudden 
and  profuse  sweating,  sudden  sleep  (narcolepsy),  the  automatic  repe- 
tition of  meaningless  w'ords  or  phrases  (verbigeration),  and  attacks  of 
general  tremor  with  impaired  consciousness. 

5.  Jacksonian  Epilepsy ;  Cortical,  Partial,  or  Symptomatic  Epilepsy. 
— Consciousness  is  not  at  first  lost.  It  may  be  preserved  throughout 
the  attack.     The  attacks  are  the  result  of  irritative  lesions  of  the  motor 
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zone,  as  tumor,  inflammatory  softening,  acute  and  chronic  meningitis,  hemor- 
rhage, abscess,  and  trauma.  They  occur  also  in  general  paresis.  The  spasm 
begins  in  a  limited  group  of  muscles  of  the  face,  arm,  or  leg.  Numbness 
or  tingling  is  followed  by  limited  spasm,  which  extends  and  involves  a  limb 
or  the  side  of  the  face.  The  spasms  may  be  localized  for  a  long  time; 
but  ultimately  tend  to  become  general.  Posthemiplegic  epilepsy  is  of  the 
Jacksonian  type.  The  convulsions  may  for  a  long  time  be  confined  to  the 
paralyzed  side,  beginning  in  the  hand  or  foot  without  unconsciousness. 

The  mental  state  of  the  epileptic  is  often  normal.  More  commonly 
there  is  absence  of  self-control,  associated  with  depression  and  irritability. 
As  the  disease  progresses  there  is  often  impairment  of  intelligence  and 
memory.  The  seizures  may  occur  daily  for  a  period  and  then  at  longer 
intervals;  in  other  cases  they  may  occur  only  once  in  many  months. 
It  is  common  for  them  to  recur  at  irregular  intervals  of  two  or  three  weeks. 
The  attacks  -of  petit  mal  may  occur  many  times  a  day.  The  attacks  are 
more  common  by  day  than  at  night.  Nocturnal  epilepsy  may  go  on  for 
a  long  time  wathout  being  recognized.  In  women  the  attacks  frequently 
occur  at  or  near  the  menstrual  period. 

Diagnosis. — Direct. — Major  epilepsy  declares  itself  by  the  aura,  the 

cry,  the  instant  loss  of  consciousness,  and  the  consecutive  tonic  and  clonic 

■  spasm  followed  by  coma  or  stupor.     The  relaxation  of  the  sphincters  and 

the  bitten  tongue  are  distinctive.     The  recurrence  of  the  fits  at  irregular 

periods  is  an  essential  feature. 

The  minor  attacks  are  characterized  by  momentary  loss  of  consciousness 
or  vertigo.  Twitching  of  the  facial  muscles  is  suggestive.  Their  frequent 
recurrence  and  association  wath  grand  mal  are  diagnostic.  Status  epilep- 
ticus  occurs  as  a  culminating  condition  to  be  known  not  only  by  the  recur- 
ring convulsions  and  intervening  coma,  but  also  by  the  history  of  the  case. 
Psychical  equivalents  of  the  attack  can  only  be  recognized  in  the  light  of 
the  anamnesis.  There  is  nothing  distinctive  in  the  delirium,  mania,  or  delu- 
sions. The  diagnosis  of  Jacksonian  epilepsy  rests  upon  its  characteristic 
symptoms,  local  spasm,  and  retention  of  consciousness.  The  recognition 
of  the  peculiar  condition  of  which  it  is  symptomatic  is  often  difficult. 

Differential. — The  importance  of  the  distinction  between  true  epi- 
lepsy^the  so-called  idiopathic  form — and  symptomatic  or  epileptiform 
convulsions  cannot  be  over-estimated.  To  the  latter  belong  convulsions 
of  the  Jacksonian  type.  The  diagnosis  of  epilepsy  can  never  be  made 
from  a  single  attack,  particularly  when  it  has  not  been  seen  by  the  phy- 
sician. Syncope  may  be  mistaken  by  the  untrained  for  epilepsy.  The 
unconsciousness  is  not  so  complete  as  in  epilepsy,  nor  is  it  preceded  by  an 
aura,  accompanied  by  tonic  and  clonic  convulsions,  involuntary  dis- 
charges, or  followed  by  coma  or  automatic  actions.  Meniere's  disease 
may  simulate  an  epileptic  seizure,  but  aural  phenomena  are  present  and 
the  characteristic  symptom-complex  of  epilepsy  is  absent.  Toxic  Condi- 
tions.— The  general  convulsions  of  pathological  puerperal  states,  uraemia. 
lead  intoxication,  and  other  toxic  conditions  are  not  to  be  confounded 
with  epilepsy.  The  underljdng  causes  of  these  symptomatic  seizures  are 
usually  plainly  manifest.  Wlien  they  occur  in  individuals  previously 
epileptic,  their  essential  nature  may  remain  in  doubt. 


EPILEPSY.  8()9 

General  Convulsions  of  Infancij;  Eclampsia. — These  aro  due  to  direct 
irritation  of  the  c'(>rehral  cortex,  reflex  irritation,  and  toxic  infhiences. 
In  early  infancy  epik^psy  is  the  least  obvious  diagnosis  and  siiould  never 
he  made  until  other  causes  have  been  excluded.  In  older  children  the 
seizures  may  be  symptomatic  of  j^eripheral  irritation  or  intestinal  worms, 
or  they  may  replace  tiie  chill  which  in  adults  marks  the  onset  of  an  acute 
infectious  clisease.  When  tiiey  are  repeated,  only  prolonged  observation 
will  justify  a  positive  diagnosis.  Complete  restoration  to  the  usual  health 
in  the  course  of  a  few  hours,  especially  in  a  child  who  presents  the  stigmata 
of  degeneration,  is  an  important  point  in  favor  of  a  diagnosis  of  epilepsy. 

Coarse  Ccrchral  Lesions. — Cerebral  focal  disease  and  mening(jcortical 
lesions  may  cause  symptomatic  or  partial  epilepsy.  When  the  convul- 
sions rapidly  become  general  they  may  closely  simulate  general  epilepsy. 
In  truth  the  border  line  between  the  two  forms  is  not  always  sharply 
drawn.  The  symptomatic  convulsive  seizures  that  occur  in  general  paresis 
are  commonly  unilateral  and  not  attended  by  loss  of  consciousness. 

Hysteria. —  (See  p.  814.) 

H ystero-epilepsy. — The  rare  forms  of  major  hysteria  are  attended  with 
recurrent  convulsions,  which  may  be  readily  distinguished  from  repeated 
epileptic  seizures  or  the  status  epilepticus  by  the  emotional  prodromes, 
the  hysterogenetic  points,  globus,  contortions,  histrionic  poses,  and  hallu- 
cinations. There  are  mixed  forms  of  hysteria  and  epilepsy  and  transitional 
forms.     In  other  words  the  hysterical  person  may  be  also  an  epileptic. 

Simulated  Epilepsy.^The  normal  light  reflex,  absence  of  dilatation 
of  the  pupil,  the  absence  of  instantaneous  pallor  at  the  onset  of  the 
attack,  the  lack  of  the  characteristic  cyanosis  and  flushing,  and  the 
condition  of  the  patient  after  the  attack  are  of  diagnostic  value.  The 
convulsion  may  be  feigned,  but  the  tongue  is  not  bitten  and  postepileptic 
coma  and  mental  confusion  cannot  be  imitated. 

Prognosis. — In  the  gi'eat  majority  of  cases  epilepsj''  is  an  incurable 
disease.  No  case  can  be  looked  upon  as  having  recovered  unless  there  has 
been  complete  freedom  from  the  attack  for  a  period  of  several  years.  The 
outlook  is  less  favorable  when  the  disease  begins  in  infancy  or  childhood 
than  in  the  cases  in  which  it  begins  at  puberty.  When  it  begins  between 
the  twentieth  and  thirty-fifth  j'ears  complete  recovery  is  rare.  The  more 
frequent  the  attacks  and  the  longer  the  period  in  which  they  have  con- 
tinued to  recur,  the  more  unfavorable  the  prospect  of  recovery.  The  prog- 
nosis is  unfavorable  in  degenerates  and  those  sufTering  from  inherited  or 
acquired  mental  disease.  Recovery  is  more  rare  in  females  than  in  males. 
The  severity  of  the  individual  attack  has  no  direct  relation  to  the  prog- 
nosis, except  that  the  outlook  is  less  favorable  when  the  disease  begins  as 
petit  mal,  and  that  in  the  status  epilepticus  about  one-half  the  cases  die 
in  the  attack.  Epileptics  are  frequently  short  lived.  The  attack  in  itself 
is  not  especially  dangerous  to  life.  In  very  rare  instances  asphyxia  or 
cardiac  rupture  may  occur.  The  seizure  is  attended  with  the  risk  of  serious, 
even  fatal  injury  which  may  result  from  sudden  loss  of  consciousness. 
The  patient  may  fall  from  a  height  or  under  a  vehicle  or  into  a  fire  or 
water.  The  outlook  is  more  favorable  in  symptomatic  convulsions  than 
in  essential  epilepsy. 
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III.   HYSTERIA. 

Hysteria  is  a  psj'choneurosis,  in  which  the  mental  state  induces  and 
dominates  a  great  variety  of  physical  symptoms.  Its  name,  which  is 
derived  from  the  Greek  word  for  the  uterus,  indicates  an  error  which  has 
prevailed  for  more  than  two  thousand  3"ears,  for  hysteria  has  no  neces- 
sary relation  with  the  womb.  It  occurs  in  men  and  in  young  children  as 
well  as  in  women.  Heredity  is  a  common  cause,  as  was  demonstrated  by 
Briquet.  Xext  in  importance  is  trauma,  and  then  mental  excitement 
and  moral  shock.  Toxaemia,  metallic  poisoning,  and  acute  disease  all  act 
as  occasional  causes. 

Pathology. — Hysteria  has  no  recognized  pathologj^  It  is  a  so-called 
functional  disease.  The  theory  that  it  depends  on  minute  structural 
changes  in  the  neurons  is  possibly  correct,  for  all  function  depends  upon 
structure,  but  we  have  no  way  of  ascertaining  these  changes. 

Symptoms. — Hysteria  is  most  common  in  children  and  young  adults. 
It  rarely  appears  after  middle  life. 

The  French  divide  the  SA^mptoms  into  two  great  classes, — the  par- 
oxysmal and  the  interparoxysmal. 

The  paroxysm,  or  fit,  is  divided  into  four  periods.  Prodromes  or  aurse 
may  usher  in  the  first  period;  the  former  usually  are  changes  in  temper 
and  disposition,  the  latter  are  the  clavus,  a  circumscribed  pain  in  the  head, 
the  globus  hystericus,  a  sense  of  a  ball  rising  in  the  throat,  and  ovarian 
hypersesthesia.      Other  and  more  rare  prodromes  and  aurse  are  seen. 

The  first,  or  epileptoid,  period  is  marked  bj^  a  sudden,  tonic  spasm, 
in  which  the  patient  lies  rigid  or  even  in  opisthotonus,  with  hands  clenched, 
eyes  fixed  or  even  crossed,  and  arms  extended  in  the  position  of  a  cross; 
the  breath  is  labored,  the  pulse  slightly  accelerated,  and  consciousness  is 
obtunded,  but  seldom  or  never  entirely  lost.  The  tongue  is  not  bitten, 
the  pupils  are  not  affected,  incontinence  of  urine  does  not  occur,  and  the 
patient  does  not  injure  herself  in  falling.  It  is  tliis  stage  which  most  closely 
resembles  epilepsy.  But  the  clonic  spasms  which  supervene  are  not  exactly 
like  those  of  epilepsy;  they  are  usually  more  irregular,  and  often  have 
something  of  a  voluntary  aspect.    The  eyehds  present  a  slight  tremor. 

The  second  is  called  by  the  school  of  Charcot  the  period  of  "  clown- 
ism."  The  patient  throws  herself  into  grotesque  attitudes;  she  seems  as 
one  possessed,  and  indeed  she  was  beHeved,  in  the  Middle  Ages,  to  be 
controlled  by  a  demon.  Extreme  opisthotonus  is  one  of  the  commonest 
positions  assumed  by  the  grand  hysteric. 

In  the  third  period  the  j^atient  seems  to  act  a  part;  she  is  dramatic, 
sometimes  pathetic,  always  extreme.  This  is  the  histrionic  stage,  in  which 
the  conduct  is  evidently  the  mirror  of  certain  mental  states.  It  has  been 
greatly  elaborated  by  the  French  school,  and  by  means  of  hypnotism  and 
suggestion  has  been  not  a  little  overdone. 

The  fourth  period  is  that  of  delirium — so-called.  The  patient  subsides 
into  a  state  of  weeping  and  declamation;  sometimes  there  are  spells  of 
laughing. 

The  hysterical  fit  is  not  always  typical;  there  are  aberrant  or  abor- 
tive forms.     In  this  country  we  seldom  see  the  whole  tableau.     The  first 
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period  is  tho  comnionost,  wKli  a  brief  histrionic  display,  followcfl  by  a  crisis 
of  weepiiifi;  and  lauf^litcr.  Among  (lie  very  rare  aherrant  forms  are  ecstasy, 
somnambulism,  catalepsy,  and  trance.  Tourette  an<l  Cathelineau  have 
trieil  to  show  that  the  nutrition  is  affected  in  a  characteristic  way;  there 
is  loss  of  weijiht,  with  increased  excretion  of  urea,  but  during  the  lethargic 
trance-like  stage  the  urea  diminishes.  Some  of  the  sensational  stories  of 
the  dead  retm-ning  to  life,  as  in  the  case  of  Lady  Kussell,  who  revived  at 
her  own   funeral,  were  doubtless  founded  on  cases  of  hysterical  trance. 

The    in((r))aroxysmal    symptoms    are    motor,    sensory,    and    visceral. 

The  motor  symptoms  are 
paralysis,  contracture,  tremor, 
and  incoordinatiim. 

The  paralysis  may  take  the 
form  of  a  monoplegia,  a  hemi- 
plegia, a  jKiraplegia,  or  a  total 
palsy.  It  is  sometimes  limited  to 
one  or  a  few  muscles,  as  of  the 
hand,  arm,  face,  tongue,  pharynx, 
or  larynx.  The  paralysis  in  the 
extremities  is  likely  to  be  accom- 
panied with  contracture;  the  deep 
reflexes  are  not  abolished,  nor  is 
there  true  muscular  atrophy,  or 
reactions  of  degeneration.  The 
paralysis  is  not,  as  a  rule,  limited 
to  the  distribution  of  particular 
nerve-trunks;  in  other  words,  it 
is  central,  not  peripheral.  The 
paralyzed  part  may  become 
oedematous,  blue,  and  mottled, 
especially  in  traumatic  cases. 
Hysterical  paralysis  is  usually 
persistent  for  long  periods,  l)ut 
occasionally  it  is  transitory  and 
recurring;  and  mild  grades  may 
even  be  transferred  from  side  to 
side.  Sometimes  a  permanent 
cure  is  effected  suddenly.  In  hemiplegia  the  leg  is  usually  more  paralyzed 
than  the  arm,  and  the  face  and  tongue  are  not  affected.  In  paraplegia 
there  may  be  anuria  but  not  incontinence.  In  total  paralysis  all  four 
limbs  are  involved,  but  the  face  and  trunk  escape.  Chevalier  was  able 
to  find  only  21  authentic  cases  on  record. 

Contracture  sometimes  coexists  with  paralysis,  but  the  rule  is  not 
universal.  The  paralyzed  limb  is  not  always  contractured,  neither  is  the 
contractured  limb  always  paralyzed.  The  contracture  does  not  always 
relax  during  sleep,  but  it  relaxes  under  ether  or  chloroform.  It  may 
come  and  go;  in  some  cases  it  is  painful,  and  it  can  sometimes  be 
re-established  by  pressure  on  the  main  nerve-trunk.  Surprising  cases 
are   on  record  of  long-persisting  hysterical  contractures.    They  sometimes 


Fig.  402. — Hysterical  hemiplegia,  showing  glossolabio- 
brachial  spasm  of  left  side. — Stewart. 
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follow  trauma,  or  the  grand  convulsion,  or  sudden  shock,  and  are  often 
accompanied  with  other  stigmata,   such  as   aphonia,   anaesthesia,   etc. 

Tremor  is  of  several  types:  the  most  common  is  that  which  resembles 
the  intention  tremor  of  multiple  sclerosis;  of  wide  ampHtude,  absent 
during  repose,  increased  by  volition,  and  likely  to  be  caused  by  trauma, 
or  by  metallic  poisoning  (lead  and  mercury).  The  ''type  Rendu"  closely 
resembles  this  tremor,  except  that  it  may  persist  during  repose,  and  is 
merely  aggravated  by  volition.  Dutil  has  also  described  a  very  fine  tremor 
of  from  8  to  12  vibrations  to  the  second,  Westphal's  pseudosclerosis  is 
doubtless  a  form  of   hysterical  tremor. 

Astasia-abasia  is  one  of  the  curios  of  hysteria.  It  consists  of  a  loss 
of  power  of  standing  (astasia)  and  of  walking  (abasia).     There  is  no  true 

loss  of  power  or  any  necessarj'  loss  of 
sensation,  and  when  the  patient  sits  or 
reclines  there  is  usually  no  incoordina- 
tion. Progression  on  all  fours  is  even 
possible.  The  gait  consists  in  a  series 
of  wild,  incoordinate  movements  of  the 
legs,  with  alternate  bendings  backward 
and  forward  of  the  body.  But  little  prog- 
ress is  made,  and  the  patient  requires 
support  on  each  side.  There  is  some- 
times an  alternate  stiffening  and  relax- 
ation of  the  back  and  legs,  causing  a 
tendency  to  opisthotonus  and  a  rising  on 
the  toes.  Astasia-abasia  is  most  likely 
to  be  caused  by  trauma  and  emotion, 
and  is  most  frequent  in  young  jDersons. 
Sensory  changes  consist  of  anses- 
thesia,  hypersesthesia,  and  paraesthesia. 
Anaesthesia  is  of  various  kinds,  such 
as  hemianaesthesia,  segmental  anaes- 
thesia of  a  limb,  and  anaesthesia  in 
patches.  Hemianaesthesia  is  usually 
complete;  that  is,  it  extends  from  the  crown  of  the  head  to  the  sole 
of  the  foot,  and  is  often  accompanied  with  anaesthesia  of  the  mu- 
cous membranes  of  the  eye,  nose,  tongue,  mouth,  and  throat.  It  is 
sharply  delimited  at  the  median  line,  and  can  sometimes  be  transferred 
from  one  side  to  the  other  by  suggestion.  The  special  senses,  sight, 
hearing,  smell,  and  taste,  may  be  involved  on  the  affected  side. 
Segmental  anaesthesia  of  a  limb  is  not  uncommon;  the  area  is  sharply 
delimited  above  by  a  transverse  boundarj"  line,  thus  presenting  the  shape 
of  a  stocking  or  a  gauntlet.  Irregular  anaesthesia  in  spots  and  curious 
geometrical  figures,  scattered  at  random  over  the  surface  of  the  body, 
and  changing  repeatedly,  is  quite  characteristic.  These  various  sensory 
stigmata  play,  and  have  played,  an  important  role  in  hysteria.  In  the 
Middle  Ages,  during  the  witchcraft  crazes,  they  were  known  as  the 
"marks  of  the  devil"  (stigmata  diaboli).  The  anaesthesia  of  hysteria,  in 
whatever  form,  is  very  real  and  very  profound,   and  even  involves  the 


Fig.  403.  —  Hysterical  contracture. —  Lloyd. 
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subcutaneous  tissues  aiitl  tlie  lu'rvc-trunks.  Tlif  patient  may  nut  know  oi* 
its  existenee.  antl  it  i'e(|uires  careful  tests  for  it,s  deiiioustraticju.  Aeeonl- 
inir  to  Pitres  hysterical  anu'sthesia  is  never  isolated  tactile  ana'sthesia; 
in  other  words,  one  or  nioi'e  of  the  otliei'  forms  of  ana-sthesia — such  as 
analiresia,  thermo-ana'sthesia,  and  even  electro-anaesthesia — arc  always 
present,  and  in  some  eases  there  is  a  loss  of  sensibility  to  all  modes  of 
sensiition.  Loss  of  musc\dar  sense  is  a  rare  phenomenon.  The  elcctro- 
a'sthesia  may  be  preserved,  however,  when  all  other  modes  are  lost, 
but  not  inevitably.  Hypcra'slhesia  is  found  in  certain  zones  or  terri- 
tories, as  along  the  spine,  and  especially  in  the  ovarian  region,  where 
pressure  may  excite  a  fit  or  cause  other  hysterical  stigmata.  These  are 
the  so-called  hysterogenous  zones.  Para^sthesia,  consisting  of  altered 
sensation,   is  not  so   common  or  significant. 

Of  the  special  senses  the  eyes  present  the  most  important  changes; 
there  is  contraction  of  the  visual  fields,  and  reversal  of  the  color  fields, 
the  red  being  larger  in  extent  than  the  blue.  Hemianopsia  is  rare.  Total 
blintlness  or  amaurosis  has  been  noted.  Blepharospasm,  or  spasm  of 
the  orbicular  muscle,  is  seen,  and  may  be  mistaken  for  paralysis  (ptosis), 
but  true  parah'sis  of  any  of  the  ocular  muscles  is  extremely  rare.  Lloyd 
has  seen  true  iridoplegia  in  hysteria.  Spasm  of  one  or  other  ocular 
muscle  may  cause  strabismus,  and  be  mistaken  for  paralysis  of  the 
opposing  muscle. 

Hysterical  deafness,  anosmia,  and  loss  of  taste  are  occasionally  seen. 

Visco-al  symptoms  of  various  kinds  are  observed.  Anuria  is  not 
uncommon;  the  patient  may  even  require  to  be  catheterized — a  bad  pro- 
cedure in  hysteria,  since  it  tends  to  confirm  the  weakness.  Incontinence 
is  not  seen.  Hysterical  vomiting — anorexia  nervosa — consists  of  a  regur- 
gitation of  food,  rather  than  a  true  vomiting.  The  food  is  rejected  before 
it  reaches  the  stomach  in  most  cases.  The  curious  habit  known  as 
vierjjcism,  or  chewing  the  cud,  in  which  the  patient  regurgitates  and 
remasticates  the  food,  is  a  closely  allied  symptom.  In  h3'sterical  vomiting 
there  is  no  nausea,  but  the  patient  may  emaciate  and  present  other  hys- 
terical stigmata;  in  some  cases,  however,  the  nutrition  is  w^onderfully 
preserved.  Rapid  respiration  is  sometimes  seen,  the  respirations  running 
as  high  as  seventy  or  more  to  the  minute;  but  the  pulse  is  not  acceler- 
ated, the  color  remains  good,  and  there  is  no  real  dyspnoea.  The  breathing 
is  shallow  or  panting.  Occasionally,  without  increased  breathing,  there  is 
tachycardia,  which  may  even  persist  in  spite  of  prolonged  rest  in  bed. 
Persistent  cough  is  sometimes  a  perplexing  and  exasperating  symp- 
tom, as  are  also  bouts  of  yawning.  The  cough  is  unattended  with  the 
physical  signs  of  lung  disease;  and  the  yawning  occurs  in  paroxysms, 
much  exaggerated  and  prolonged,  but  not  nois}'.  Aphonia  is  not  rare. 
The  patient  may  talk  in  a  whisper,  but  sometimes  is  quite  speechless, 
and  even  voiceless.  '  Instances  are  reported  of  the  natural  voice  returning 
during  laughter  or  even  during  sleep,  but  a  cure  does  not  necessarily  fol- 
low. Phantom  tumor  can  be  caused  by  contracture  of  the  abdominal 
muscles.  The  French  writers  describe  pyrexia,  or  pseudopyrexia.  Some 
of  the  temperatures  recorded  are  quite  incredible.  The  subject  requires 
further  study. 
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The  psychical  state  in  hysteria  is  most  important,  for  it  is  the  essential 
one.  To  investigate  it  requires  expert  knowledge  and  skill,  and  it  is  suf- 
ficient here  to  say  that  one  of  its  chief  features  is  suggestibility,  in  which 
the  patient's  mind  is  peculiarly  impressionable  to  outside  influences.  Freud's 
theory  of  "repressed  emotions"  need  not  be  discussed  here. 

Diagnosis. — To  begin  with,  the  practitioner  should  disabuse  his  mind 
of  the  vulgar  prejudice  that  hysteria  is  a  simulated  disease.  The  hysterical 
patient  is  not  a  humbug  or  malingei'er.  The  affection  is  very  real,  and 
these  patients  are  genuine  sufferers.  Many  of  them  are  useful  members  of 
society;  some  of  them,  to  be  sure,  are  weaklings,  and  a  few  are  even  degen- 
erates, but  they  are  none  the  less  entitled  to  consideration. 

It  is  commonly  said  that  hysteria  simulates  all  diseases;  but  the 
truth  is  that  it  simulates  none  exactly.  There  is  always  something  sui 
generis  in  the  hysterical  stigmata.  On  the  other  hand,  hysteria  itself  is 
sometimes  simulated  by  designing  persons,  especially  young  women,  but 
the  counterfeit  is  usually  detected  with  ease.  No  person  can  simulate 
successfully,  especially  for  long  periods,  the  paralysis,  the  contracture, 
the  anaesthesia,  or  in  fact  any  of  the  more  important  stigmata  of 
hysteria.  If  any  one  doubts  this,  let  him  try  to  simulate  contracture 
of  the  arm  for  a  week. 

There  is  often  confusion  between  hysteria  and  neurasthenia,  especially 
in  the  traumatic  cases;  and,  in  fact,  many  of  the  so-called  traumatic 
neuroses  are  hysterical.  The.  two  conditions  merge  into  each  other,  and 
the  dividing  line  is  not  easily  determined  in  some  cases.  The  mental  state 
of  suggestibility  is  highly  characteristic  of  hysteria;  also  the  tendency  of 
symptoms  to  come  and  go,  and  to  be  influenced  by  hypnotism.  In  genu- 
ine neurasthenia  this  is  not  so  marked.  Moreover,  in  neurasthenia  we  do 
not  see  the  characteristic  permanent  stigmata  of  hysteria,  such  as  the 
paralyses,  anaesthesias,  aphonia,  anuria,  etc. 

The  hysterical  fit  can  closely  simulate  that  of  epilepsy,  but  there  is 
no  biting  of  the  tongue,  no  frothing  at  the  mouth,  no  injury  to  the  person, 
no  involuntary  passage  of  urine,  and  the  pupils  are  not  affected.  The 
state  of  the  pupils  may  be  a  criterion  of  great  value,  for  in  the  epileptic 
fit  the  pupils  dilate  after  a  momeigitary  contraction  in  the  tonic  stage,  and 
do  not  react  to  light.  In  mild  cases,  however,  such  as  petit  mal,  the  pupil 
in  epilepsy  may  respond  to  light.  The  state  of  the  consciousness  is  appealed 
to  by  many  as  a  true  test  of  epilepsy,  but  it  is  not  alwaj^s  reliable.  Doubtless 
the  profound  unconsciousness  of  grand  mal  is  not  seen  in  hysteria,  but  in  petit 
mal  the  consciousness  is  often  but  momentarily  confused,  hardly  lost,  and 
these  are  cases  that  might  be  simulated  by  hysteria.  Yet  hysteria  is  not 
usually  so  momentary  as  petit  mal;  and  in  the  hysterical  fit,  it  is  true 
that,  as  a  rule,  consciousness  is  not  so  completely  abolished  as  in  grand 
mal.  The  hysterical  fit  can  sometimes  be  induced  by  pressure  on  the 
ovarian  region,  and  it  is  likely  to  be  followed  by  hysterical  stigmata,  such 
as  anaesthesia  or  even  paralysis.  Finally  the  last  three  periods  of  the 
hysterical  fit  are  determinative,  for  they  are  never  seen  in  epilepsy;  but 
neither  are  they  always  seen  in  hysteria.  It  is  important  to  bear  in  mind 
that  hysteria  and  epilepsy  can  coexist  in  the  same  patient  and  present  a 
confusing  picture,  but  the  crises  are  separate. 
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The  diagnosis  of  the  various  permanent  stigniata,  such  as  paralysis, 
tremor,  astasia-abasia,  aiuvsthosia,  vomiting,  i)hant<)ni  tumor,  etc.,  has  been 
indicatctl  in  the  ik\sc-ripti<»n  of  those  symptoms.  Taken  alone,  they  some- 
times closely  simulate  or}i;anic  disease,  but  they  are  usually  associated 
with  other  hysterical  stigmata,  and  this  fact  and  the  history  are  determina- 
tive. Ovarian  pain,  hysterical  in  orifjin,  is  not  seldom  nu'stakon  for  evidence 
of  organic  disease,  and  women  arc  thus  subjected  to  opoi-ation  an<l  needless 
mutilation.  To  f2;uard  against  this  too  common  error  the  practitioner  should 
study  his  case  well  with  reference  to  other  hysterical  stigmata. 

IV.   IIYPNOTISIM. 

It  is  impossible  to  tlefine  hypnotism,  or  hypnosis,  in  satisfactory 
terms.  It  is  a  mental  state,  resembling,  but  not  identical  with,  sleep,  in 
which  consciousness  is  variously  affected,  but  in  which  the  mind  usually 
remains  open  to  suggestion,  especially  from  the  person  who  stands  in  re- 
lation of  hypnotizer  to  the  patient.  In  the  opinion  of  some  good  observers 
hypnotism  is  merely  a  form  of  induced  hysteria. 

Pathology.  —  Like  all  the  psychoses,  hypnotism  cannot  be  said  to 
have  a  recognizable  pathology.  It  is  common  in  hysterical  patients,  but 
neurotic  and  imaginative  persons  are  also  susceptible.  It  is  rarely  seen 
in  the  insane. 

Symptoms. —  We  may  recognize  here  the  three  stages  of  Charcot, 
merely  premising  that  they  are  not  sharply  defined  in  all  cases,  especially 
the  minor  cases. 

In  the  cataleptic  stage  the  patient  assumes  a  statuesque  attitude, 
with  partially  opened  eyes,  blunted  sensibility,  and  a  readiness  to  receive 
and  act  upon  suggestion.  In  many  cases  it  is  not  possible  to  proceed 
beyond  this  stage,  which  may  be  regarded  as  a  minor  form  of  hypnotism. 

In  the  lethargic  stage  the  patient  passes  into  a  more  sleep-like  state. 
The  special  senses  and  general  sensibilitj^  are  much  impaired,  the  muscu- 
lar system  is  relaxed,  and  the  consciousness  is  deeply  affected.  Such 
patients  are  not  as  open  to  suggestion  as  in  the  preceding  stage.  They  are 
usually  highl}'  neurotic  individuals,  and  in  some  cases  they  may  even 
pass  into  a  trance. 

In  the  somnamhulic  stage  we  see  a  state  whicii  has  often  been  mis- 
called "double  personality."  The  patient's  special  senses  are  acute, 
but  she  is  oblivious  of  much  that  transpires  about  her,  although  open  to 
suggestion  from  the  hypnotizer.     The  patient  seems  to  be  acting  a  dream. 

Hypnotism  can  usually  be  excited  by  fixing  the  patient's  attention 
on  some  particular  object  and  keeping  the  eyes  in  a  strained  and  fixed 
position.  The  French  use  bright  objects,  revolving  mirrors,  etc.  The 
patient  gi-adually  becomes  drilled  and  goes  into  the  hypnotic  state  on  the 
slightest  provocation. 

Much  speculation,  and  much  that  is  merely  fanciful,  has  been  written 
about  hypnotism,  but  it  is  sufficient  to  bear  in  mind  that  it  is  a  psychosis, 
or  mental  affection,  in  which  the  patient  exists  in  a  sort  of  dream-like 
state,  in  which  suggestion  from  without  can  be  made  to  play  a  prominent 
part,  and  in  which  hysteria  is  always  an  important  factor. 
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V.  NEURASTHENIA. 

Neurasthenia  is  defined  by  Savill  as  a  state  of  irritable  weakness  of 
the  entire  nervous  system,  characterized  by  hypersensitiveness,  headache, 
inaptitude  for  mental  work,  disturbed  sleep,  irritability  of  temper,  restless- 
ness, nervousness,  vague  pains,  and  affections  of  the  vasomotor  and  sym- 
pathetic systems.  The  disease  has  been  much  exploited  in  recent  years, 
for  it  is  not  uncommon,  especially  among  the  overworked  populations  of 
our  large  cities. 

Pathology. —  There  is  no  recognized  pathology.  The  nerve  centres 
are  at  fault,  and  the  most  plausible  explanation  is  that  these  centres  are 
not  properly  nourished.  There  is,  however,  a  large  mental  element  in 
these  cases,  and,  as  in  all  psychoses  and  neuroses,  the  affection  is  usually 
defined  as  functional.  Among  the  causes,  heredity,  overwork,  trauma,  and 
the  excessive  use  of  alcohol  and  tobacco  are  the  commonest.  Of  late  years, 
following  Bouchard,  importance  has  been  attached  to  the  possible  role  of 
autointoxication  in  the  various  psychoneuroses.  The  theory  is  that  toxic  sub- 
stances are  formed  by  disordered  action  in  the  gastro-intestinal  tract,  and 
being  absorbed  into  the  blood  cause  various  nervous  derangements.  The 
presence  of  indican,  or  indol,  in  the  urine  is  supposed  to  be  a  sign  of  this  state, 
but  Buckley  cautions  against  looking  upon  indicanuria  as  necessarily  equiva- 
lent to  autointoxication.  We  do  not  stop  here  to  discuss  the  occult  theories 
of  Freud  and  the  psycho-analyzers. 

From  another  viewpoint  there  is  a  tendency  to  attach  importance  to 
disorders  of  internal  secretions  as  causes  of  various  so-called  functional 
nervous  diseases,  and  the  Abderhalden  tests  are  used  by  some  in  an  attempt 
to  point  out  these  obscure  relationships.  But  the  exact  value  of  these  tests 
is  still  a  matter  of  debate. 

Symptoms. — The  symptoms  are  so  multiform  that  only  a  generalized 
view  will  be  attempted  here  for  purposes  especially  of  diagnosis. 

The  cardinal  sjonptoms  are  mental  ones — the  despondency,  the  inability 
to  apply  the  mind  and  to  work,  and  the  general  nervousness.  Some  patients 
are  not  a  little  hypochondriacal,  and  in  others  an  hysterical  element  is 
present,  but  the  disease  is  not  essentially  either  hypochondria  or  hysteria. 
Introspection  and  discouragement  are  prominent.  Upon  this  psychical 
state  are  ingrafted  some  characteristic  bodily  ailments. 

Headache  is  not  uncommon,  and  a  hypersensitive  spine  is  frequent, 
especially  in  traumatic  cases  and  in  women.  There  are  sensitive  points 
along  the  spine,  and  the  least  exertion  aggravates  these  and  causes  a  sense 
of  exhaustion.  Pain  may  also  be  transmitted  to  the  limbs,  and  sometimes 
there  are  bodily  pains  suggestive  of  visceral  disease.  Disturbance  of  sleep 
is  common;  there  is  either  insomnia "^or  broken  and  restless  sleep,  so  that 
the  patient  arises  in  the  morning  unrefreshed.  Ugly  dreams  are  often  a 
feature  of  the  traumatic  eases,  the  patient  seeing  again  the  frightful  acci- 
dent through  which  he  has  passed.  Nutrition  is  sometimes  greatly  impaired, 
the  patients  emaciating  and  becoming  anaemic;  and  they  are  often  bed- 
ridden, especially  if  they  are  women,  and  present  the  appearance  of  extreme 
iUness.     Inability  to  take  and  digest  a  sufficient  quantity  of  food  is  a 
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troublesomo  feature;  and  there  may  even  be  dilatation  of  the  stomar-h 
or  j,'astr()j)t()sis.  On  the  other  hand,  some  neurasthenics  are  rt'iimrkabiy 
well  nourished;  these  are  the  tat  neurastiieuies,  who  are  not  the  least 
troublesome  patients.  Morbid  blushing  and  Hushing  are  sometimes  seen ; 
and  the  heart  may  be  accelerated  in  spite  of  prolonj,'ed  rest.  Palpitation 
annoys  these  patients  on  .slitrht  exertion.  Paralysis  is  not  commonly  seen, 
but  in  the  traumatic  cases  there  may  be  inhibited  or  imi)aired  movement 
on  account  of  pain.  Genuine  paralysis  points  either  to  hysteria  or  to 
orsranic  injury.  The  same  is  true  of  anaesthesia;  it  is  rare,  and  its  pres- 
ence is  usiuilly  due  to  an  hysterical  element.  Tremor  is  occasionally  seen, 
and  requires  to  be  carefully  distinj^uished  from  other  tnmors,  such  as  those 
of  alcoliolisjn  and  hysteria.  The  knee-jerks  are  usually  free,  sometimes 
exaggerated,  never  lost. 

Of  the  special  senses  the  eyes  suffer  most ;  there  may  be  eye-strain 
and  pain  on  using  the  eyes.  Tinnitus,  vertigo,  and  noises  in  the  head,  or 
a  sense  of  fulness,  are  present  in  some  cases.  Some  patients  have  a  strange 
sense  of  mental  vacuity. 

Sexual  weakness  is  not  nnusnal  in  men,  and  the  sexual  act  causes 
profound  exhaustion,  weakness  in  the  back,  and  headache,  which  may 
endure  for  a  day  or  so. 

In  this  connection  it  is  well  to  consider  brieflj'"  the  traumatic  neuroses. 
They  are  in  fact  largeh'  neurasthenic,  although  a  few  are  purely  hysterical. 
It  is  too  much  to  say,  however,  that  all  these  traumatic  cases  are  purely 
functional.  Some  of  these  patients  suffer  from  organic  lesions,  such  as 
bruises,  sprains,  and  wrenches  of  the  muscular  and  tendinous  attachments, 
especially  of  the  spine.  The  so-called  "railway  spine"  is  not  always  purely 
neurasthenic,  but  may  be  in  part  the  result  of  shock  and  sprain.  The 
same  may  be  said  of  some  of  the  obscure  injuries  to  the  hip  and  other  joints; 
there  is  a  large  neurasthenic  element,  but  it  is  very  often  not  the  whole 
story.  These  cases  are  of  exceptional  importance  because  they  lead  so  often 
to  litigation ;  and  the  controversy  over  them  is  frequently  acute. 

All  neurasthenics  are  quickly  and  easUy  fatigued,  both  by  mental  and 
physical  exertion.  Inability  to  concentrate  the  mind  is  not  uncommon; 
and  of  other  mental  phenomena  the  most  important  are  the  so-called  obses- 
sions. They  consist  of  imperative  and  inhibitive  ideas,  and  are  seen  in 
the  state  known  as  psychasthenia,  which  belongs  rather  to  psychiatry  than 
to  clinical  medicine. 

Diagnosis. — Since  Beard  invented  the  term,  neurasthenia  has  been  used 
verj'  loosely  to  cover  a  wide  variety  of  symptoms.  When  properly  guarded, 
however,  the  term  has  a  legitimate  use,  and,  although  it  is  hardly  capable  of 
exact  definition,  it  covers  a  s^nnptom-complex  which  is  fairly  recognizable; 
and  this  has  been  described  above.  The  diagnosis  must  depend  upon  a 
careful  consideration  of  those  sj-mptoms,  and  the  practitioner  must  not 
forget  that  a  neurasthenic  state  often  accompanies  other  diseases,  even  grave 
organic  ones,  or  injuries.  The  only  rule  is  to  exercise  care  and  judgment, 
and  to  go  by  a  process  of  exclusion. 

The  most  common  en*or  is  to  confuse  neurasthenia  and  hysteria;  in 
fact,  some  writers  in  describing  the  traumatic  neuroses  do  not  hesitate 
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to  include  hysterical  symptoms  indiscriminately  with  those  of  neuras- 
thenia. This  is  wrong.  Hysteria  is  a  much  more  clearly  defined  disease 
than  is  neurasthenia,  and  it  should  be  kept  apart  whenever  possible.  The 
mental  state,  and  the  various  stigmata,  such  as  paralysis,  angesthesia, 
contracted  visual  fields,  not  to  mention  the  convulsions,  are  enough  to 
distinguish  it  in  most  cases.  It  is  often  caused  by  trauma,  and  frequently 
figures  in  court  in  damage  suits,  as  neurasthenia.  There  is  no  doubt, 
however,  that  hysteria  can  coexist  with  neurasthenia,  just  as  it  can  coexist 
with  epilepsy. 

Hypochondriasis  is  a  state  in  which  there  are  delusions  about  the  health, 
rather  than  real  disorders  of  the  health.  The  hipped  state  of  mind  in  some 
neurasthenics  suggests  a  resemblance,  but  there  are  not  the  deep-seated  hypo- 
chondriacal delusions  in  the  one,  nor  the  genuine  sufferings  in  the  other. 

In  traumatic  cases  it  is  important  not  to  overlook  organic  injury  and 
to  call  everything  neurasthenic.     Grave  errors  have  thus  been  committed. 

Secret  drug  habits,  especially  the  use  of  morphia,  sometimes  induce 
a  neurasthenic  state,  and  the  true  nature  of  the  case  may  be  overlooked. 
Hence  it  is  important  to  inquire  carefully  into  the  habits.  The  same  is 
true  of  alcohol  and  tobacco,  and  even  of  tea  and  coffee. 

Some  of  the  victims  of  onanism  can  properly  be  classed  as  neuras- 
thenics, but  in  them  there  is  usually  a  marked  hypochondriacal  element. 
These  persons  are  the  easy  prey  of  the  advertising  charlatans,  and  their 
symptoms  are  sometimes  concealed  or  repressed  for  fear  of  exposure. 

The  Neuroses  of  War. — The  Great  War  has  contributed  its  share  in 
large  measure  of  cases  of  the  neuroses.  Many  of  these  cases  answer  to  the 
conventional  descriptions  of  neurasthenia,  psychasthenia,  traumatic  neuroses 
and  hysteria.  If  special  types  are  observed  it  is  because  of  the  severity  of 
the  exciting  causes,  such  as  *' shell-shock,"  acting  on  soldiers  who  are  sub- 
jected to  the  fatigues,  privations  and  harassments  of  war.  Shell-shock,  by 
causing  violent  concussion,  may,  indeed,  cause  minute  injuries  to  the  central 
nervous  system,  which  are  the  foundation  of  prolonged  invalidism  and  a 
train  of  ill-defined  but  disabling  symptoms.  To  differentiate  the  "func- 
tional" from  the  "organic"  in  such  cases  is  often  impracticable.  On  the 
other  hand,  severe  eases  occur  in  men  who  have  not  been  injured,  and  in 
whom  a  psychogenic  basis  is  evident.  Many  cases  occur  in  men  who  are  by 
nature  "neurotic"  and  have  only  needed  an  exciting  cause,  such  as  is  only 
too  readily  found  in  war. 

Many  of  these  war  neurotics  present  well-marked  mental  symptoms, 
such  as  confusion,  depression,  discouragement  and  inability  to  concentrate. 
Farrar  believes  that  many  of  these  cases  are  in  the  main  hysterical  or  present 
depressive  neurasthenic  syndromes.  Adrian  and  Yealland  point  out  that  the 
successful  treatment  is  by  suggestion  and  re-education — a  fact  which  tends 
to  prove  their  purely  neurotic  type.^  A  well-known  English  writer  con- 
fesses that  but  for  his  prejudice  against  the  term,  he  would  call  most  of 
these  cases  hysterical. 

At  the  present  writing  we  have  not  seen  many  of  these  cases  of  the  war 
neuroses  in  America. 


"Lancet,  June  9,  1917,  p.  887. 
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VI.  THE  OCCUPATION  NEL ROSES. 

These  include  a  variety  of  affections  which  arise  from  overuse  in  the 
course  of  occui)iition.  They  are  sometimes  called  the  ihiii^e  neuroses, 
and  are  located  lar<j:ely  in  the  neuromuscular  apparatus.  The  commonest 
forms  are  scrivener's  palsy,  telejufrapher 's  cramj),  piano-player's  hand,  and 
sonu'  forms  of  cler<i:yman's  sore  throat;  and  some  not  so  common  are  seen 
in  iiddlei-s,  Itrieklnyers,  and  othei-s. 

Pathology. — The  objection  to  the  term  "neuroses"  in  this  connection 
lies  in  its  implied  meaning  that  the  disease  is  functional.  No  di.sea.se  is 
purely  fniiciioiidl  in  the  sense  that  it  does  not  depend  on  organic  change, 
for  there  must  be  some  change,  however  slight  and  transient.  In  some  of 
these  cases  we  even  see  evidences  of  structural  change,  such  as  muscular 
atrophy,  persistent  pain,  etc. ;  and  we  may  regard  all  of  them  as  instances 
of  disordered  nutrition  both  of  the  nerve-cells  and  of  the  muscular  attach- 
ments.    Farther  than  this  it  is  not  possible  to  go. 

Symptoms. — It  will  be  best  to  consider  a  few  of  these  affections  in 
regular  order. 

Scrivener's  palsy,  or  writer's  cramp,  is  marked  particularly  by  spasm, 
tremor,  and  incoordination.  Pain  and  vasomotor  disorders  are  sometimes 
seen.  Paralysis  and  anaesthesia  are  doubtful  symptoms.  Three  types  are 
noted, — the  spasmodic,  the  paralytic,  and  the  tremulous, — but  the  dis- 
tinction is  not  always  clear  in  practice.  The  spasm  affects  chiefly  the  small 
muscles  engaged  in  writing,  and  as  a  rule  is  only  manifested  on  attempts 
at  writing — not  in  other  coordinate  movements.  There  are  exceptions, 
however,  to  this  rule.  The  muscles  are  held  in  cramp-like  rigidity,  wholly 
preventing  the  act  of  writing.  In  some  cases  the  muscles  of  the  forearm, 
upper  arm,  and  shoulder  are  affected,  and  rare  cases  are  seen  in  which 
even  distant  muscles,  as  those  of  the  foot,  or  of  the  other  hand  and 
arm,  are  involved.  The  spasm  is  not  a  true  cramp,  for  it  is  non-painful; 
but  exceptions  to  this  rule  occur.  It  is  quite  involuntary,  and  may  even 
persist  for  some  moments  after  the  attempt  at  writing  has  ceased.  Tremor 
and  incoordinate  jerky  movements  are  sometimes  seen.  Paralysis  is  ex- 
tremely rare,  but  a  stage  of  slight  paresis  may  follow  the  cramp.  Pain, 
or  a  painful  sense  of  fatigue,  is  sometimes  present,  together  with  painful 
points  on  the  nerve-trunks.  Neuralgic  pains  are  obserA'ed  in  a  few  cases. 
Anaesthesia  is  very  rare.  It  is  probably  an  hysterical  symptom.  Vasomotor 
and  trophic  disorders  are  not  common ;  turgescence  of  the  limb  and  flushing 
of  the  face  are  among  the  former;  and  such  observers  as  Eulenburg  and 
Gowers  claim  to  have  seen  muscular  atrophy.  It  has  also  been  seen  in  a 
blacksmith,  in  a  saddler,  in  a  tailor,  in  a  dragoon  (from  holding  the  reins), 
in  a  morocco-worker,  and  in  a  player  on  the  bass  violin.  Atrophy  of  indi- 
vidual muscles,  or  small  groups  of  muscles,  is  seen  in  some  artisans  who 
overuse  these  muscles,  as  the  small  muscles  of  the  hand  in  locksmiths; 
and  ulnar  paralysis  and  atrophy  in  glass  blowers  from  pressure  rather 
than  overuse. 

Telegrapher's  cramp  is  closely  allied  to  the  preceding;  in  fact,  it  is 
identical  with  it  except  that  the  cause  and  the  seat  of  the  spasm  differ. 
It  was  first  described  by  Onimus  in  1875  and  called  by  him  mal  telegraph- 
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ique.  Fulton  studied  the  movements  engaged  in  using  the  Morse  instru- 
ment, which  particular  instrument  has  been  held  most  to  blame.  The  letters 
are  made  by  a  series  of  dots  and  strokes  which  require  a  fine  muscular  move- 
ment, and  when  the  dispatcher  is  working  rapidly  and  for  long  stretches 
the  strain  on  the  muscular  apparatus  is  great.  Fulton  estimated  that  an 
operator  makes  between  thirty  and  forty  thousand  contractions  per  hour. 
The  word  "occupation,"  for  instance,  contains  ten  letters  and  requires 
twenty-five  distinct  impressions.  One  of  these  patients  had  worked  as 
long  as  fourteen  hours  a  day.    Another  said  that  his  first  difficulty  arose  in 

making  the  letter  B  ( )  ;  his  hand  would  act  involuntarily  and  make 

the  dash  and  four  dots  ( )  which  means  the  numeral  8.    Finally  his 

greatest  difficulty  was  experienced  in  making  the  letter  P  ( ) ,  the  rapid 

succession  of  dots  causing  a  cramp.  In  another  patient  the  cramp  "was 
painful  and  was  located  in  the  extensors,  pulling  the  hand  away  from  che 
key  (Fig.  404).    Worry  and  discouragement  are  often  seen  in  these  opera- 


FlG.  404. — Telegrapher's  cramp.— Lloyd. 

tors ;  it  is  easy  to  make  mistakes  in  transmitting,  and  these  may  be  serious ; 
consequently  a  neurasthenic  state  is  often  present,  which  is  not  improved 
by  alcohol  and  tobacco. 

The  telegraph  operator  can  train  his  other  hand  rather  more  easily 
than  the  scrivener,  because  the  movements  are  less  complex;  but  in  time 
the  second  hand  is  likely  to  become  affected  in  both  cases.  It  is  easy  for 
the  disabled  telegrapher  to  become  the  victim  of  writer's  cramp. 

The  dysphonia  and  aphonia  of  professional  voice-users  have  many  points 
of  similarity  to  writer's  cramp.  There  is  a  spasmodic  type  and  a  paralytic 
type.  In  singers  the  voice  may  break  down  in  the  midst  of  song,  although  the 
natural  voice  for  speaking  may  remain,  thus  showing  how  a  particular 
function  is  involved.  In  the  so-called  clergyman's  sore  throat  there  may 
really  be  some  pharyngitis  or  laryngitis,  but  the  nervous  element  too  is 
usually  well  marked.  There  is  indeed  a  well-marked  hysterical  element  in 
many  of  these  cases  of  aphonia.  Thus  IMackenzie  reported  a  case  of  a  fish- 
hawker  who  lost  his  voice  suddenly  while  crying  his  wares ;  he  was  voiceless 
for  four  months,  and  was  then  cured  promptly  with  electricity. 
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It  is  iK't-dlcss  to  dcscrilti'  in  detail  llic  Idiii:  list  of  the  fatiiruf  neuroses. 
Amonj;  tlic  ai'tisans  and  artists  alT'ected  aro  jrrindcrs,  hlar-ksmitlis,  eiitrravt-rs, 
c'i«raratto-rolli'rs,  pianists,  violinists,  bricklayers,  tailors,  and  typesetters. 
Milker's  spasm  is  seen  in.  this  country  and  is  .said  to  l>e  common  among  the 
cow-herds  of  the  Tyrol.     ]\Iiner's  nystatriiiu.s  is  a  curious  i'orni. 

Diagnosis. — The  hi.s:tory  and  tiie  symptoms  aie  uuniistakahle.  It  is 
always  well  to  recall  that  a  neurasthenic  state  is  often  seen  in  these  patients, 
and  that  it  may  complicate  the  clinical  picture.  This  is  still  more  so  of 
hysteria.  Some  of  the  s>'mptoms  seen  are  distinctly  hy.sterical,  a.s,  for 
ins-tance,  p;iralysis  and  ana-sthesia  in  writer's  cramp,  for  these  two  symp- 
toms are  prol)ably  never  seen  in  pure  cases.  The  same  is  true  of  aphonia 
in  habitual  voice-users ;  it  usually  bears  all  the  marks  of  an  hysterical  affec- 
tion. Still,  these  facts  do  not  necessarily  obscure  the  diagnosis.  "Writer's 
cramp  has  been  confused  with  other  diseases  in  which  writing  is  affected. 
Among  such  diseases  are  hemiplegia  with  aphasia  and  agraphia,  general 
paresis,  locomotor  ataxia,  paralysis  agitans,  disseminated  sclerosis,  chorea, 
progressive  muscular  atrophy,  alcoholic  and  metallic  poisoning,  and  neuritis. 

VII.  :\nGRAIXE. 

Hemierania.  migi'aine,  or  sick  headache,  is  one  of  the  explosive  neuroses. 
Its  chief  s\-mptoms  are  disorders  of  vision,  pain  in  the  head,  and  vomiting. 
It  is  paroxysmal,  but  has  no  regular  periodicity,  as  a  rule,  and  it  is 
often  hereditary  or  familial.  Mobius  claimed  that  90  per  cent,  of  the 
cases  .show  heredity. 

Etiology. — This  is  unknown.  English  physicians  are  fond  of  associat- 
ing '"megrim''  ■\\-ith  gout,  and  in  France  it  was  Trousseau  who  said.  "Mi- 
raine  and  gout  are  sisters."  But  these  assertions  are  not  proofs.  Reflex 
causes,  eye-strain,  adenoids,  womb  disease,  and  even  decayed  teeth  have 
been  assigned  as  causes,  without  much  reason.  The  disease  may  possibly 
be  due  to  autoinfeetion,  and  gastro-intestinal  disorders  sometimes  excite 
attacks. 

Symptoms. — ]\[igraine  usually  begins  in  early  life.  The  initial  s^^np- 
tom  of  the  paroxysm  is  an  aura,  u.sually  sensory,  and  in  the  vast  majority 
of  eases  visual.  The  visual  aurie  consist  of  attacks  of  amblyopia  in  which 
a  part  or  the  whole  of  the  visual  fields  is  obscured;  thus  scotomata  and 
even  hemianopia  occur.  There  are  also  scintillations,  zigzag  lines,  shaped 
like  a  fortification,  flashes  of  light,  blazing  or  flaming  splotches,  and  in 
very  rare  cases  illusions,  as  of  the  forms  of  animals  or  terrifying  appari- 
tions. Oscillation  of  the  pupil  (the  so-called  hippus)  is  sometimes  seen. 
Other  sensory  aurtp  occur,  as  a  numb  or  tingling  feeling  in  the  face,  tongue, 
or  one  limb.  It  is  characteristic  of  the  aura  of  migraine  to  disappear 
just  before  the  onset  of  pain. 

The  pain  of  migraine  is  an  intense  headache.  It  is  usually  described 
as  a  hemierania.  but  it  is  not  always  confined  to  one  side.  Occasionally, 
however,  it  is  stnetly  localized  in  one  branch  of  the  trigeminus,  especially 
the  ophthalmic  division.  The  pain  increases  gradually,  until  it  reaches 
its  acme,  and  it  mav  endure  only  for  a  few  hours  or  even  for  a  dav  or  two. 
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It  is  usually  terminated  by  the  occurrence  of  vomiting,  which  thus  consti- 
tutes the  third  or  terminal  stage  of  the  paroxysm. 

Gastric  disorder  is  one  of  the  three  characteristic  symptoms  of  mi- 
graine. Aversion  to  food,  and  even  nausea,  may  occur  early  in  the  attack, 
and  sometimes  vomiting  begins  early ;  but  commonly  vomiting  is  a  late  or 
terminal  sjonptom.    In  many  cases  the  patient  is  promptly  relieved  by  emesis. 

Aberrant  types  of  migraine  are  seen,  in  which  one  or  other  of  the 
cardinal  symptoms  is  wanting.  The  commonest  is  the  mild  form  in  which 
the  visual  aura  is  followed  by  slight  headache,  which  is  only  transient, 
and  the  paroxysm  aborts  without  the  third  stage,  or  stage  of  vomiting. 

A  curious  and  rare  form  is  the  psychical  migraine,  in  which  mental 
disorders  of  various  kinds  predominate.  There  is  confusion  of  ideas,  with 
emotional  excitement  or  depression,  attending  the  visual  aura,  and  pain 
may  or  may  not  be  marked.  Incoherence  and  even  aphasia  have  been  noted, 
and  Liveing  attempted  to  show,  with  remarkable  prescience,  that  the  aphasia 
always  occurs  in  eases  in  which  the  sensory  aura,  as  numbness  of  the 
hand,  is  on  the  right  side,  thus  indicating  a  left-sided  cerebral  lesion. 
Genuine  substitutional  attacks  have  been  noted,  just  as  in  epilepsy;  thus 
Sir  George  Airy  observed  in  his  own  person  the  attack  complicated  with 
transient  impairment  of  speech  and  memory  without  either  headache 
■  or  numbness.  Tissot  observed  a  case  in  which  attacks  of  habitual  migraine 
were  at  length  completely  replaced  by  tits  of  disordered  ideation.  Hysteria 
doubtless  complicates  some  cases  of  migraine. 

Ophthalmoplegic  migraine  is  the  form  in  which  the  paroxysm  is  com- 
plicated with  paralysis!  of  some  of  the  ocular  muscles.  The  muscles  in- 
volved are  usually  those  supplied  by  the  third  nerve;  but  occasionally 
the  fourth  or  the  sixth  nerve  is  affected.  The  pain  is  usually  severe, 
and  is  followed  quickly  by  the  paralysis,  which  may  endure  for  days  or 
even  weeks.  The  bout  of  pain  is  commonly  terminated  by  a  crisis  of 
vomiting,  as  in  ordinary  migraine,  but  the  paralysis  constitutes  the  true 
terminal  stage,  and  may  be  total  and  complete  in  the  third  nerve;  that 
is  to  say,  all  the  muscles  supplied  by  that  nerve  are  involved  and  are 
completely  paralyzed.  There  is  ptosis,  external  strabismus,  and  the  pupil 
does  not  react  to  light  or  on  accommodation.  In  some  cases,  however, 
the  paralj^sis  is  not  total  or  not  complete.  The  duration  varies.  In 
Schilling 's  case  the  palsy  lasted  for  from  four  to  six  weeks,  and  in  Pari- 
naud's  case  from  two  to  three  mouths;  but  in  many  cases  the  duration 
is  only  for  a  few  days.  The  paralysis,  as  a  rule,  to  which  there  are  few 
exceptions,  always  occurs  in  the  same  eye  in  successive  attacks.  In  some 
cases  the  paroxysms  observe  a  true  periodicity :  in  Suckling 's  case  they 
occurred  every  two  weeks.  Many  of  these  cases  date  from  early  childhood. 
Occasionally  a  permanent  palsy  results  after  repeated  seizures.  Paralysis 
of  the  fourth  nerve  has  been  noted  by  Leizenberger .  and  conjoint  paraly- 
sis of  the  third  and  fourth  has  also  been  seen.  Paralysis  of  the  sixAh 
nerve,  either  alone  or  in  association  with  some  of  the  fibres  of  the  third 
nerve,  has  been  reported.  De  Schweinitz  saw  a  case  of  abducens  palsy. 
with  migraine,  which  had  begun  in  early  life.  A  very  rare  case  is  that  of 
Rossolimo  in  which  a  recurring  paralysis  of  thcf  seventh  or  facial  nerve 
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was  always  ushered  in  by  a  mif?ruinous  attack.  Anaesthesia  of  the  fifth 
nerve  has  been  noted  in  a  very  lew  ccises,  especially  in  the  first  and 
second  divisions,  or  even  in  the  supra-orbital  branch  alone.  Troemcr 
has  reported  a  case  of  ophthabnopLcuM  interna  following'  severe  attacks 
of  mijrraine.  The  pupil  was  widely  dilated  and  iuuuobile  to  li^dit,  but 
the  other  ocular  muscles  wei*e  not  alfected. 

All  forms  of  miirraino  tend  to  furrow  less  or  oven  to  disappear  iu 
middle  lite. 

Diagnosis. — The  ordinary  niif^raine  is  easily  rceo^ndzed ;  in  fact,  the 
patient  usually  knows  well  enou^dl  himself  what  lie  ha-s.  The  beginniufj 
in  early  life,  and  the  peculiar  evolution  of  the  paroxysm,  from  the  aura 
to  the  critical  vomitiuir,  are  iininistakable.  Simple  neuralgic  attacks^ 
which  are  not  uncommon,  are  kuowii  by  the  absence  of  the  true  mij^'^rain- 
ous  symptoms,  such  as  the  aura,  the  explosive  onset,  and  the  crisis  of 
vomiting. 

JMiiiraine  has  been  likened  to  epilepsy,  especially  by  Hughlings  Jackson 
and  his  followers,  the  resemblance  being  based  largely  on  the  abrupt  onset 
with  an  aura;  but  the  likeness  is  superficial.  In  migraine  there  are  no 
eon^^.dsious,  and  the  disease  does  not  merge  into  epilepsy.  Migraine 
and  epilepsy  may,  however,  coexist  in  the  same  person,  but  the  attacks 
are  separate. 

Ophthalmoplegic  migraine  simulates  organic  disease,  especially  tumor 
and  syphilis  of  the  brain.  The  paroxysmal  nature  of  the  attack,  however, 
and  the  tendency  for  the  paralysis  of  the  third  nei-ve  to  disappear  are 
against  brain  tumor,  as  is  also  the  history  of  the  case.  In  brain  tumor. 
moreover,  there  are  usually  other  symptoms,  such  as  choked  disk  and 
other  and  more  wide-spread  paralysis,  and  the  course  is  progressive. 

Syphilitic  meningitis  between  the  peduncles  causes  paralysis  of  one 
third  nerve,  sometimes  of  both  third  nerves,  and  this  paralysis  may  even 
be  evanescent,  with  severe  headache;  but  the  history  is  not  that  of 
migraine,  nor  is  the  onset  so  abrupt,  the  cure  so  complete,  and  the 
headache  so  paroxysmal  with  a  crisis  of  vomiting,  as  in  migraine. 
Moreover,  there  are  likely  to  be  other  nerves  involved  in  syphilis, 
such  as  the  optic  nerves,  or  even  a  hemiplegia,  and  the  symptoms  are 
irregular.  Opthalmoplegic  migraine  is  always  unilateral;  syphilis  may 
or  may  not  be  so.  One  of  Charcot's  cases  of  migraine  had  paralysis 
first  of  the  sixth  nerve  on  one  side,  then  of  the  third  nerve  on  the 
other,  but  the  case  was  unique. 

Paroxysmal  or  recurrent  palsy  of  the  oculomotor  ner^'e  has  been 
noted  also  in  tubercular  meningitis,  in  otorrhoea,  and  in  nasal  catarrh, 
but  the  history'-  in  these  cases  and  the  associated  symptoms  are  against 
mere  migraine. 

Some  observers  claim  a  relationship  between  tabes  dorsalis  and  migraine 
— suggested  by  the  recurrent  palsy  of  the  third  nei-ve,  sometimes  seen  in 
tabes.  But  it  is  not  scientific  to  call  the  recurrent  palsy  of  the  third  nerve 
in  tabes  migrainous ;  for  this  palsy  is  probably  due  to  nuclear  disease,  and 
it  is  to  be  known  by  its  association  with  other  tabetic  symptoms.  The 
same  may  be  said  of  the  association  of  migraine  and  general  paresis.    Syphilis 
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is  tlie  cause  of  tabes  and  paresis  and  can  usually  he  demonstrated  by  the 
appropriate  tests ;  not  so  of  migraine. 

Hysteria  may  unquestionably  complicate  or  simulate  migraine,  espe- 
cially in  the  emotional  and  psychic  symptoms,  and  in  the  contraction  of 
the  visual  fields,  ^vMch  might  suggest  scotoma.  But  genuine  paralysis  of 
the  third  nerve  is  probably  never  seen  in  hysteria,  although  it  is  sometimes 
simulated  by  a  blepharospasm, 

Vni.  PARALYSIS  AGITAXS. 

This  affection  is  usually  called  a  disease  of  old  age ;  nevertheless  it  occa- 
sionally begins  in  comparatively  early  middle  life :  seldom,  however,  before 
the  age  of  forty.    It  is  also  called  shaking  palsy,  or  Parkinson's  disease. 

Patholog>'. —  The  cause  and  pathology  are  obscure.  Recently  C.  D. 
Camp  has  made  an  elaborate  study  of  a  series  of  cases,  many  of  them  from 
the  Blockley  Clinic  in  Philadelphia,  in  which  he  endeavors  to  show  that 
the  essential  changes  are  in  the  muscular  fibres ;  and  he  suggests  that  there 
may  be  alteration  in  the  secretion  of  the  parathyroid  glands.  The  ordinary 
changes  of  senility,  such  as  atheroma  of  the  cerebral  blood-vessels,  are 
commonly  found  in  these  patients,  but  it  does  not  follow,  as  Dana  and 
a  few  obserA'ers  have  suggested,  that  these  changes  are  causative.  Some 
sclerosis  of  the  posterior  and  lateral  tracts  of  the  cord  is  occasionally 
observed;  also  some  atrophy  of  the  cerebral  convolutions,  pigmentation 
of  the  motor  neurons,  and  increase  of  interstitial  tissue. 

Symptoms. — The  disease  is  of  gradual  onset  and  chronic  course,  and 
it  is  rather  more  common  in  men  than  in  women.  The  chief  symptoms 
are  tremor,  rigidity,  paralysis,  and  affection  of  the  gait.  It  usually  begins 
with  tremor  in  the  hands,  sometimes  more  marked  at  first  in  one  hand. 

The  tremor  is  a  regular  to  and  fro  or  up  and  down  movement,  espe- 
cially marked  in  the  hands,  persisting  during  repose,  and  temporarily 
arrested  by  voluntary  motion.  The  amplitude  varies ;  sometimes  it  is  slight,^ 
at  others  wide  and  violent,  particularly  if  the  patient  is  aroused  or  excited. 
The  arrest  on  volition  is  but  for  a  moment ;  the  tremor  then  returns  in 
spite  of  the  patient,  and  may  even  be  aggravated  for  a  short  period.  This 
is  seen  on  attempts  at  writing.  In  the  lower  limbs  the  tremor  is  usually 
not  so  marked,  and  is  sometimes  even  absent.  It  is  seen  occasionally  in 
the  facial  muscles,  and  in  the  tongue,  especially  when  it  is  protruded. 
The  statement  that  the  head  is  not  involved  is  not  correct  for  all  eases. 
Nystagmus  is  not  present.     The  tremor  ceases  during  sleep. 

Eigidity  is  usually  most  marked  in  the  hands,  arms,  back,  neck,  and 
face,  and  its  effect  is  to  give  the  patient  a  peculiar  attitude  and  expression. 
Later  the  lower  limbs  are  involved.  The  hands  are  held  in  the  position 
known  as  the  "obstetric  hand."  the  fingers  partly  extended,  the  finger- 
tips approximated,  and  the  thumb  held  close.  The  constant  slight  move- 
ment of  the  end  of  the  thumb  and  tips  of  the  fingers  gives  the  appearance 
in  some  cases  of  rolling  pills.  The  arms  are  generally  flexed  at  the  elbows ; 
the  back  is  bent  forward,  the  head  is  bowed,  and  the  face  has  a  character- 
istic mask-like  expression.     In  those  rare   cases  in  which  the  tremor  is 
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lackinpr  this  mask-like  rxpivssion  and  statue.s(|ue  attitude  are  fiioutrh  to 
estal)lisli  the  diaL^nosis.  Tlie  aetivc,  int('lli^>^ciit  expn'ssiori  of  tlic  eyes  is 
soinetiiues  in  inai'ked  eontrast  with  the  rxpi-cssionless  lace.  The  ri'^'idity 
of  the  limbs  is  very  noticeable  on  attempts  at  pa-ssive  motion.  The  speech 
is  often  low  and  feeble  but  not  characteristically  ehanfred. 

Paresis,  or  weakness  of  the  muscles,  is  not  uncommon  as  the  case 
advances;  it  is  doubtless  (hie  in  part  to  the  embarrassment  caused  by  the 
tremor  and  ritzidity,  but  that  there  is  true  loss  of  power  there  can  be  no 
doubt.  In  advanced  cases  a  genuine  paralysis  exists,  and  the  patient  is 
confined  to  a  chair,  or  is  even  bed-ridden.  The  knee-jerks  may  be  increased, 
but  tliere  is  not  usually  a  true  paraplejria,  for  the  bladder  is  not  involved. 
Sensation  is  not  atfected,  as  a  rule;  but  some  patients  complain  of  a  sub- 
jective sense  of  heat  or  cold;  and  the  surface  temperature,  accordinj?  to 
Gowers,  may  be  increased. 

Alteration  in  the  ijait  is  shown  in  the  condition  koown  as  propulsion 
or  festination.  The  patient  seems  to  be  propelled  forward.  With  head 
bowed  and  back  bent  forward  he  goes  at  a  shuffling  gait  or  a  jog  trot,  grad- 
ually increasing  until  he  brings  np  against  some  person  or  thing  which  is 
his  objective  point.  It  seems  as  though  he  must  ine^^tably  fall,  which, 
however,  he  seldom  does.  Trousseau  said  that  the  patient  seemed  to  be 
chasing  his  centre  of  gravity.  Sometimes  there  is  retropulsion ;  and  very 
rarely  lateropulsion. 

The  mental  faculties  are  not  affected  except  by  the  changes  incident 
to  old  age.  Parkinson  made  the  curious  observation  that  in  a  hemiplegic 
attack  the  tremor  in  the  paralyzed  limb  was  arrested,  sometimes,  however, 
to  return.  "When  the  disease  begins  in  early  middle  life  the  patient  often 
looks  prematurely  senile.    Very  rarely  the  disease  is  unilateral. 

Diagnosis — This  is  not  difficult,  for  paralysis  agitans  apes  no  other 
malady  unless  it  be  some  forms  of  senile  tremor;  but  senile  tremor  is 
iLSually  coarser,  it  is  almost  always  of  the  intention  type,  it  involves  the 
head;  and  the  characteristic  attitude,  expression,  and  gait  are  wanting. 
In  elderly  men,  given  to  the  overuse  of  alcohol  and  tobacco,  a  tremor  some- 
times develops  which  is  not  so  much  senile  as  tosiCv  It  is  worse  on  voluntary' 
movement,  and  is  not  associated  with  the  characteristic  symptoms  of  paralysis 
agitans.  Tliere  should  be  no  confusion  between  Parkinson's  disease  and  mul- 
tiple sclerosis ;  the  intention  tremor,  the  nystagmus,  the  scanning  speech,  the 
onset  in  earlier  life,  are  not  seen  in  the  former. 

There  are  a  few  other  tremors  which  it  is  well  to  recall  in  this  connection. 

A  coarse  tremor  sometimes  occurs  in  the  traumatic  neuroses  and  in 
hysteria.  The  French  describe  all  these  neurotic  tremors  as  hysterical, 
and  they  are  probably  correct.  The  cases  of  pseudosclerosis,  described  by 
Westphal,  were  doubtless  of  the  same  class.  In  most  of  these  traumatic 
and  hj'steroidal  cases  the  tremor  is  usually  of  the  intention  type,  that  is, 
it  is  worse  on  voluntary  movement,  and  it  is  rather  coarse ;  moreover  the 
history  and  progress  are  suggestive.  These  cases  often  occur  in  young 
persons;  the  attitude,  gait  and  expression  are  not  those  of  Parkinson's 
disease ;  and,  finally,  hysterical  stigmata  are  often  present.  In  an  occasional 
ease  the  tremor  may  be  fiine. 
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The  tremor  due  to  metallic  poisoning  (by  lead  and  mercury  espe- 
cially) is  similar  to  the  hysterical  tremor. 

The  tremor  of  alcoholism  is  also  largely  of  the  intention  type  and  is 
coarse  and  irregular ;  it  is  easily  known  by  the  history. 

X.  THE  TICS. 

The  tics,  or  maladie  des  tics,  or  habit  spasms,  are  peculiar  motor  dis- 
orders in  which  one  or  more  groups  of  muscles  are  thrown  into  regular 
and  oft-repeated  contractions,  resembling  a  voluntary  act.  The  muscles 
most  frequently  affected  are  those  of  the  eyes,  face,  mouth,  tongue,  and 
neck,  but  in  some  cases  the  muscles  of  the  limbs  are  involved. 

Pathology. — The  French,  who  have  described  the  tics  most  carefully, 
point  out  the  underlying  mental  state.  The  tic  has  a  quasi-voluntary 
character,  and  in  its  origin  it  is  volitional  or  impulsive.  Gradually  the 
movement  becomes  fixed  as  a  motor  habit,  and  can  no  longer  be  controlled, 
or  only  imperfectly  controlled,  by  the  patient,  and  then  at  the  cost  of 
mental  distress  and  anxiety.  Usually  there  is  no  very  distinct  motive  or 
associated  idea  in  the  mind ;  the  tie  is  merely  an  impulse,  which  grows  into 
a  habit.  In  proof  of  its  psychic  character,  however,  is  the  fact  that  in 
some  rare  cases  the  movements  are  thus  associated  with  definite  ideas  in 
the  patient's  mind,  emotional  or  otherwise,  of  which  the  tic  is  the  facial 
expression;  and  in  extreme  cases  there  may  be  obsessions,  especially  of 
speech,  the  patient  being  impelled  to  give  utterance  to  some  set  of  words, 
even  an  indecency — the  so-called  coprolalia.  In  fact,  the  tics  are  closely 
allied  to  the  obsessions ;  they  are  due  to  a  sort  of  imperative  motor  impulse, 
and  they  are  usually  found  in  neurotic  and  degenerate  patients. 

Symptoms. — As  no  two  cases  are  exactly  alike  it  is  difficult  to  give  a 
brief  description  of  the  tics.  Blepharospasm  is  common,  and  with  it  is 
often  seen  an  associated  movement  of  the  face  and  even  of  the  tongue  and 
larynx.  Odd  grimaces  are  the  result,  and  these  may  even  be,  or  seem  to 
be,  the  expressions  of  various  mental  states,  as  grief,  surprise,  pain,  or 
joy.  When  unilateral,  as  is  often  the  ease,  the  one-sided  expression  can" 
best  be  interpreted  by  covering  the  sound  side  of  the  face.  In  many  cases, 
however,  there  is  no  such  expression,  but  merely  a  distortion  of  the  fea- 
tures. When  the  neck  muscles  are  affected  there  are  various  movements 
simulating  torticollis.  Sometimes  associated  movements  of  the  arm,  hand, 
leg,  or  foot  are  seen. 

The  tics  occur  in  regularly  recurring  bouts,  the  intervals  varying 
from  a  few  minutes  to  much  longer  periods.  They  can  sometimes  be  con- 
trolled for  a  time  by  an  effort  of  will,  but  the  effort  causes  mental  discom- 
fort, and  the  patient  seeks  relief  in  what  Church  has  called  a  "spasmodic 
debauch,"  in  which  for  a  time  the  tic  is  repeated  rapidly  and  frequently. 

The  tics  commonly  begin  in  childhood  or  in  young  persons.  Occasion- 
ally they  appear  later  in  life ;  and  blepharospasm  may  have  its  origin  in 
some  affection  of  the  eye,  and  gradually  become  fixed  as  a  habit. 

Diagnosis. — As  already  said,  the  tics  are  allied  to  the  obsessions  and 
to  various  neuroses.  They  are  easily  recognized  by  the  conspicuous  motor 
disorder;  yet  they  have  sometimes  been  confused  with  forms  of  epidemic 


AUTONOMIC  NP:UR0N  system..  827 

hysteria,  siuli  as  in  tlic  •.juiupirs"  of  Maine  and  Canada,  and  the  disi'ase 
known  a.s  "latali"  aiiioiij,'  the  Malays,  and  "myivaehit "  in  Siberia,  in  which 
imitation  and  sti^f^'cstion  are  promint-nt  factors.  But  tiic  tics  are  not  a 
form  of  hysteria ;  they  do  not  occur  in  epidemics ;  they  are  but  little  influ- 
enced by  suggestion ;  and  they  are  too  apt  to  be  incurable.  It  is  likewise  an 
error  to  describe  this  disease,  aS  some  authors  do,  under  the  head  of  chorea. 
There  is  nothiiii^-  ehoreie  about  it.  In  young  children  these  habit  spasms  in 
the  face,  neck,  and  shoulders,  at  the  very  begiiniing,  may  suggest  St.  Vitus's 
dance,  but  the  tie  is  more  localized,  more  habitual,  and  more  persistent 
than  the  movements  in  chorea,  and  there  is  always  a  volitional  element  in 
it.    There  is  a  mikl  grade  of  tic  in  children  which  tends  to  recover. 

The  true  tics  are  to  be  distinguished  from  the  spasmodic  form  of 
tic  douloureux,  which  is  a  form  of  facial  neuralgia  in  which  the  facial 
muscles  are  thrown  into  spasm  by  the  action  of  pain.  In  the  habit  tics 
pain  is  absent. 

Stannnerers  sometimes  develop  a  kind  of  associated  spasm  in  the  face 
or  even  in  a  limb.  When  the  embarrassment  of  speech  is  great  the  facial 
muscles  are  contorted,  and  even  the  hand  and  arm  may  be  moved  spas- 
modically.    This  cannot  be  called  a  tic  in  the  proper  sense  of  the  word. 

The  tics  differ  from  mere  spasm  by  the  psychic  element  in  them.  In 
pure  spasm  the  affection  is  in  the  neuromuscular  apparatus,  and  there  is 
no  mental  collaboration.  Such  a  spasm,  purely  local,  oft  repeated,  and 
not  involving  consciousness,  is  sometimes  seen  in  some  isolated  muscle- 
groups,  as,  for  instance,  in  the  head  and  neck,  constituting  the  disease 
known  as  torticollis.  It  is  usually  not  controllable  by  the  patient's  wiU, 
and  the  cause  and  pathology  are  obscure. 

VASOMOTOR  AND  TROPHIC  DISEASES. 

I.  THE  AUTONOMIC  NEURON  SYSTEM.     VAGO- 
TONIA AND  SYMPATHICOTONIA. 

Clinical  interest  has  been  much  stimulated  in  the  past  few  years  in 
the  sympathetic  nervous  system  and  its  diseases.  Although  much  of  the 
writing  on  the  subject  is  theoretical  and  not  a  little  obscure,  nevertheless  the 
importance  of  the  subject  must  not  be  ignored.  Systems  of  nerve  fibres  aris- 
ing in  the  central  nervous  system  are  distributed  to  glands  outside  of  that 
system,  and  thence  these  glands  send  non-meduUated  fibres  to  smooth 
muscles,  heart  muscle,  or  secreting  structures.  As  Barker  says,  "What 
was  formerly  known  as  the  sympathetic  nervous  system  is  now  classified 
as  a  part  of  this  great  autonomic  nervous  system,  so  called  on  account  of 
its  relative  independence  of  the  central  nervous  system." 

This  autonomic  system  is  very  widely  distributed,  and  its  disorders  must 
be  more  or  less  mingled  with  disorders  of  many  organs  and  functions  through- 
out the  body.  Hence  a  detailed  discussion  is  not  practicable  here.  The 
ciliary  body  and  the  iris,  the  heart  muscle,  the  smooth  muscles  of  the 
blood-vessels  and  of  the  respiratoiy  tract,  also  of  the  stomach  and  intestines, 
of  the  genito-urinary  apparatus,  the  vessels  supplying  various  viscera,  the 
skin,  the  mucous  membranes  and  the  sweat-glands,  all  are  supplied  by  these 
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sjinpathetic  fibres.  The  viscera  are  doubly  innervated,  by  a  s}Tnpathetie 
system  and  by  a  "parasympathetic"  system,  which  are  opposed  and  which 
maintain  a  normal  balance  which  may  be  disturbed  in  disease.  These  two 
antagonistic  systems  are  called  the  autonomic  nervous  system  by  Langley. ' 

In  the  condition  known  as  vagotonia,  according  to  Eppinger,  Herf,  and 
others,  there  is  hypersensitiveness  to  pilocarpine,  insusceptibility  to  sympa- 
thetic stimuli,  and  heightened  tonus  in  the  parasympathetic  system;  while 
in  sympathicotonia  there  is  hypersensitiveness  to  epinephrin,  relative  insus- 
ceptibility to  pilocarpin  and  atropin,  and  heightened  tonus  in  the  sympa- 
thetic system. 

These  conceptions,  as  Barker  verv^  truly  warns,  must  not  be  too  rigidly 
defined.  In  fact,  the  present  writer  believes  that  the  proper  interpretation 
of  sympathetic  or  autonomic  syndromes  in  relation  to  diseases  of  the  ner- 
vous system  is  a  most  difficult,  and  often  an  impossible,  task.  It  becomes 
still  more  difficult  when  these  disorders  are  looked  upon  as  manifestations 
of  the  activities  or  perversions  of  the  endocrine  glandular  system.  The  rela- 
tion of  this  whole  subject  to  the  psychoses,  and  psychoneuroses,  such  as 
psychasthenia,  neurasthenia,  hysteria,  and  the  traumatic  neuroses,  and  to' 
such  well-recognized  clinical  forms  as  Raynaud's  disease,  erythromelalgia, 
angioneurotic  oedema,  etc.,  is  most  difficult  to  interpret  and  describe.  But 
under  these  various  headings  brief  references  will  be  found  in  this  volume. 

II.  RAYNAUD'S  DISEASE. 

This  is  a  trophic  disease  in  which  the  extremities,  especially  the  fingers 
and  toes,  are  the  seat  of  recurring  pallor,  congestion,  and  even  gangrene. 
The  affection  was  first  described  by  RajTiaud  in  1862.  It  is  apparently 
of  vasomotor  origin,  and  has  three  types  or  stages — ^local  sjmcope,  local 
asphyxia,  and  local  gangrene. 

Pathology. —  The  disease  seems  to  be  essentially  due  to  vasomotor 
disorder.  Neuritis  and  arterial  sclerosis,  or  endarteritis  obliterans,  are 
not  necessary  parts  of  the  process,  although  they  may  be  present  as  sec- 
ondary phenomena  in  late  stages.  This  whole  subject  of  the  pathology, 
however,  is  still  obscure. 

Symptoms.  —  In  local  syncope  the  parts  become  blanched,  shrivelled 
and  cold;  the  appearance  is  similar  to  that  caused  by  exposure  to  cold, 
as  in  the  so-called  "  dead  fingei-s."  The  parts  affected  are  usually  the 
fingers  and  toes,  and  the  affection  is  s^Tnmetrical.  The  fingers  feel  numb, 
and  there  are  anaesthesia  and  analgesia,  but  as  a  rule  no  loss  of  the  sense 
of  heat  and  cold.  The  affection  is  most  common  in  cold  weather,  and  it  is 
paroxysmal  and  recurrent,  the  attacks  lasting  from  a  few  minutes  to 
several  hours.  There  is  no  real  paralysis,  but  the  fingers  may  be  awkward 
or  even  powerless  from  the  numbness  and  stiffness.  There  is  usually  no 
pain ;  merely  tingling  and  numbness. 

In  local  asphyxia  the  reverse  of  the  preceding  picture  is  seen ;  it  is  a 
stage  of  reaction,  apparently,  although  it  is  not  necessarily  preceded  by 
a  well-marked  stage  of  s-ATicope.  The  skin  becomes  dusky,  red,  purplish, 
or  even  almost  black ;  the  parts,  as  the  fingers,  are  congested ;  the  surface 
is  cold ;  the  tactile  sense  is  impaired ;  and  the  members  may  be  most  pain- 
ful.   The  radial  pulse  remains  unchanged.    As  in  syncope,  the  attacks  are 
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paroxysmal  and  reouri-eiit.  and  ev(Mi  oci-iir  in  cycles.  Tlic  alVfctcd  fiii'^ers 
are  usually  involved  in  turn,  and  the  conLTcstion  disaijpfars  lirst  from  one 
part  and  then  another.    ( )eea.si()nally  the  nose,  ears,  and  i'aee  are  invaded. 

The  locdl  or  sifnnnclricdl  (jangrcnc  may  follow  eitlu'r  the  syncopal  statre 
or  the  asphyxial  stajje.  The  parts  are  cold,  usually  shrivelled,  and  Inilhe 
form;  these  hreak  and  reveal  hlaek  spots,  which  result  in  localized  destruc- 
tion. The  ends  of  the  fintrers  are  destroyed,  or  the  under  parts  of  the  toes. 
The  spots  somt^tiines  heal,  leaviuf]:  a  healthy  scar.     The  pain  is  often  severe. 

Amonpr  accessory  symptoms  should  be  mentioned  ha^mofrlobinuria, 
which,  heintr  associated  with  chill  and  slip-ht  fever,  and  havinc  a  paroxys- 
mal course,  has  led  to  the  suspicion  of  malaria;  an  idea  which  .seems  to 
find  some  favor  with  Barlow.  Amblyopia  is  also  occasionally  seen,  and 
may  depend  on  alteration  in  the  calibre  of  the  retinal  vessels,  as  verified 


Fig.  405. — Raynaud's  Disease. — Dehio. 

by  Galezowski.  Temporary  changes  in  the  joints  have  been  noted,  also 
hemiplegia  and  aphasia,  and  in  rare  cases  even  mental  symptoms.  Epilepsy, 
or  attacks  suspiciously  like  it,  has  been  reported. 

Diagnosis. — There  are  various  forms  of  gangrene  which  must  not  be 
mistaken  for  Raynaud's  disease.  The  disorder  closely  resembles  chil- 
blain or  frost  bite,  but  the  history  is  sufficient  to  prevent  error.  Raynaud's 
disease  is  a  recurring  affection,  whereas  frost  bite  is  a.  simple  and  solitary 
accident,  and  by  no  means  always  synmietrical. 

It  also  resembles  ergotism,  but  the  history  alone  should  distingu:J5h 
the  two. 

So  also  of  the  gangrene  of  diabetes,  in  which  the  glycosuria  and  the 
asymmetrical  character  of  the  gangrene  are  significant. 

Ervthromelalgia  resembles  the  asphyxial  stage  of  Raynaud's  disease. 
but  in  the  former  the  affected  limb  is  hot.  pulsating,  and  more  uniformly 
painful  than  in  the  latter;  moreover,  it  does  not  present  sensory  changes, 
and  gangrene  does  not  result.  Nevertheless,  the  two  affections  have  some 
affinity.    It  has  even  been  claimed  that  they  are  identical. 
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Morvan's  disease  closely  simulates  the  late  or  gangrenous  stage  of 
Raynaud's  disease;  but  the  former  is  closely  allied  to  syringomyelia  or 
central  gliomatosiS;  and  there  is  a  peripheral  neuritis  and  thickening  of 
the  arterial  coats.  Hence  in  Morvan's  disease  there  is  usually  seen  muscu- 
lar atrophy  in  the  extremities,  anaesthesia  of  all  the  modes  of  sensation, 
changes  in  the  deep  reflexes,  and  possibly  scoliosis  or  kyphosis.  The 
history  is  not  that  of  recurring  paroxysms,  and  the  whitlows  are  painless. 

Injury  to  a  nerve,  especially  the  median  nerve,  may  cause  gangrene 
of  the  finger-tips,  as  in  a  case  lately  recorded  by  Sneve,  but  the  history 
usually  is  clear,  the  affection  is  unilateral,  and  the  paralysis  and  anaesthesia 
are  characteristic. 

Local  gangrene  may  result  from  the  obstruction  of  an  artery,  as 
in  the  condition  called  endarteritis  obliterans,  the  pathology  of  which 
is  obscure. 

We  do  not  agree  with  Oppenheim  in  confusing  the  various  trophic 
lesions  of  tabes,  syringomyelia,  and  even  hysteria  with  those  of  Raynaud's 
disease.  The  associated  symptoms  of  these  diseases  are  sufficient  to  dis- 
tinguish them. 

Barker  has  recently  called  attention  to  the  subject  of  acrocyanosis 
in  which  there  is  anaesthesia  with  gangrene  of  the  toes.  It  seems  to  be  a 
vasomotor  affection  and  may  have  to  be  distinguished  from  Raynaud's 
disease  by  the  difference  in  the  state  of  sensation. 

III.  ERYTHROMELALGIA. 

The  affection  to  which  Weir  Mitchell  gave  this  name  in  1878  is  de- 
scribed by  that  author  as  a  chronic  disease  in  which  a  part  or  parts  of  the 
body,  usually  one  or  more  extremities,  suffer  with  pain,  flushing,  and  local 
fever,  made  far  worse  if  the  parts  hang  down. 

Pathology. — The  disease  has  often  been  ascribed  to  vasomotor  dis- 
order. Lately,  however,  the  tendency  has  been  to  attribute  it  to  a  periph- 
eral neuritis;  although  careful  examination  has  not  always  supported 
this  view.  In  most  cases  changes  in  the  blood-vessels,  as  atheroma  and 
arterial  sclerosis,  have  been  present.  Finally  it  has  been  suggested  that 
there  is  a  central  or  cord  lesion,  and  cases  have  been  reported  by  Collier  in 
multiple  sclerosis,  tabes,  and  myelitis.  It  is  also  seen  in  hemiplegia.  The 
disease  has  been  observed  not  infrequently  in  workmen  who  do  heavy 
labor  and  stand  for  long  periods;  and  Sturgis  suggests  that  it  has  points 
of  resemblance  to  the  occupation  neuroses,  such  as  writer's  cramp.  On 
the  whole  the  question  of  the  pathology  is  still  an  open  one.  The  weight 
of  evidence  seems  in  favor  of  a  conjoint  arterial  sclerosis  and  peripheral 
neuritis;   while  a  central  influence  may  also  act. 

Symptoms. — When  the  limb  hangs  down  it  becomes  congested  and 
rose-red,  or  even  of  a  dark  violaceous  hue;  the  arteries  throb;  and  the 
local  temperature  of  the  skin  rises.  Pain  is  usually  present,  and  may  be 
severe,  of  a  burning  or  neuralgic  kind,  worse  on  pressure,  and  generally 
relieved  when  the  limb  is  again  elevated;  but  sometimes  it  persists  in  a 
minor  degree  even  then.  It  is  worse  in  summer,  and  is  relieved  by  the 
application  of  cold.    Sensation  of  all  kinds  is  preserved.    The  disease  may 
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be  asymmetrical,  ami  is  not  fi)llo\veil  by  gan;;reno,  although  a  somewhat 
similar  coiulitioii  has  been  seen  to  j)recc(lc  senile  gangrene.  The  syinf)- 
toms,  when  in  the  feet,  are  usually  provoked  by  walking  and  standing. 
It  may  be  questioned  whether  erythromelalgia  is  a  distinct  disease,  or 
anything  more  than  a  symptom  of  various  diseases. 

Diajs^nosis. — The  distinction  from  senile  gangrene  is  sufficiently  shown 
in  the  account  of  the  symptoms.  In  erythromelalgia  the  painful  swelling 
is  not  constant,  but  is  aggravated  by  the  depenilent  position,  and  it  does 
not  lead  to  destruction  of  tissue. 

Raynaud's  disease  is  not  dependent  on  position;  it  begins  as  an  ische- 
mia ;  pain  is  inconstant  at  first ;  there  is  amesthesia,  analgesia,  and  lowered 
temperature;  and  there  is  a  local,  and  usually  a  symmetrical,  gangrene. 
But  Voorhees,  in  a  recent  paper,  maintains  that  the  two  diseases  are  merely 
different  phases  of  the  same  condition. 

The  disease  has  some  resemblance  to  neuritis  and  injury  to  the  nerves, 
but  there  are  not  the  objective  symptoms,  such  as  paralysis,  anaesthesia, 
and  trophic  changes;  when  these  occur  it  is  doubtful  whether  the  case  is 
one  of  pure  erythromelalgia. 

It  is  well  to  recall,  however,  that  some  of  the  above  data  for  differ- 
entiation are  not  entirely  reliable,  for  pallor,  ischaemia,  sensory  changes, 
etc.,  have  been  noted  in  cases  closely  resembling  erythromelalgia,  and  gan- 
gi-ene  has  even  followed  in  some  of  them,  as  in  one  of  Mitchell's  cases. 

The  blue  oedema  of  hysteria  is  usually  confined  to  one  limb;  it  is 
likely  to  be  associated  with  loss  of  power,  and  it  is  often  non-painful; 
moreover,  the  history  and  other  hysterical  symptoms  are  significant. 
These  hysterical  cases  usually  follow  trauma. 

IV.  ANGIONEUROTIC    (EDEMA. 

This  is  a  sort  of  pseudo-urticaria,  occurring  usually  in  weakened  or 
neurotic  persons.     It  is  also  called  giant  urticaria,  or  Quincke's  disease. 

Pathology. — The  affection  is  probably  of  vasomotor  origin,  although 
the  essential  cause  and  its  mode  of  action  are  obscure.  Several  instances 
are  given,  as  by  Osier  and  by  Milroy,  of  hereditary  transmission  through 
five  and  six  generations. 

Symptoms. — Localized  swellings  occur  on  the  skin  in  various  regions. 
These  are  somewhat  like  wheals,  or  hives,  but  they  are  painless,  and  do 
not  itch.  They  are  at  first,  as  a  rule,  slightly  pale,  but  flushing  soon  follows. 
The  subcutaneous  tissue  is  involved  in  the  oedema,  and  sometimes  the 
mucous  membranes  are  invaded.  Thus  croupy  symptoms  have  been  caused, 
and  death  has  even  been  ascribed  to  angioneurotic  oedema  of  the  glottis. 
Gastro-intestinal  symptoms,  such  as  colic  and  vomiting,  are  sometimes  seen. 

Cerebral  symptoms  are  caused  by  these  angioneuroses.  Thus  we 
sometimes  see  flushing  of  the  face  and  head,  palpitation,  throbbing  in  the 
temples,  tinnitus,  dimness  of  vision,  confusion,  and  emotional  disorder. 
Such  cases  are  not  uncommon  in  neurasthenic  and  hysterical  patients. 

Diagnosis. — The  disease  looks  a  little  like  urticaria,  but  there  is  no 
burning  or  itching.  Some  authors,  however,  incline  to  identify  the  two, 
and  claim  that  itching  occurs,  but  this  is  doubtful  of  real  cases. 
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AYlien  marked  cerebral  symptoms  occur,  as  in  the  eases  of  "  rush,  of 
blood  to  the  head,"  there  may  be  some  remote  resemblance  to  epilepsy, 
but  the  history  of  the  case  and  the  well-marked  vasomotor  disorder  should 
prevent  error. 

Similar  phenomena  are  sometimes  seen  in  old  alcoholic  cases,  and  in 
exophthalmic  goitre.  Purpura,  vrith  urticaria  and  hsemoglobinuria,  is 
doubtless  a  different  disease. 

V.  HEMIFACIAL  ATROPHY. 

Tliis  is  an  affection  in  wliich,  as  the  name  signifies,  atrophic  changes 
on  one  side  of  the  face,  brow,  and  skull  are  seen. 

Pathology. — Autopsies  have  been  rare;  probably  the  most  instruc- 
tive was  one  by  Mendel,  in  which  he  found  neuritis  of  the  left  trigeminal 
nerve,  most  marked  in  the  second  division,  with  atrophy  of  the  descending 
root  and  of  the  substantia  ferrvginea.  Homen  found  a  dural  tumor  com- 
pressing the  Gasserian  ganghon.  The  disease  is  a  trophic  one,  probably 
depending  on  changes  in  the  fifth  nerve,  although  operations  on  the  Gas- 
serian ganglion  have  not  full}^  sustained  this  theory.  Some  ascribe  it  to 
changes  in  the  sj-mpathetic  nerves.     The  subject  is  still  obscure. 

Symptoms. — The  changes  are  in  the  sldn,  subcutaneous  tissue,  and 
bone.    The  muscles  supplied  by  the  seventh  nerve  escape. 

The  initial  symptom  is  changed  color  in  a  Hmited  area  of  the  skin; 
this  may  spread  until  it  involves  the  entire  side  of  the  face.  The  atrophy 
of  the  skin  follows,  but  it  may  be  very  slow.  Atrophy  of  the  bones  is  more 
rare.  The  color  of  the  hair  of  the  beard,  eyebrows,  and  head  is  sometimes 
changed  to  white.  The  affected  part  does  not  sweat  in  some  cases;  and 
some  writers  have  observed  lowered  temperature  (i%  of  a  degree).  Taste 
is  sometimes  involved;  hearing  seldom;  sight  never.  The  facial  muscles 
are  not  paralyzed,  but  the  masticatory  muscles,  supplied  by  the  motor 
branch  of  the  fifth  nerve,  have  been  found  wasted,  according  to  some 
authors.     Twitching  of  the  facial  muscles  is  sometimes  seen. 

The  above  are  the  essential  features  of  the  disease.  In  some  cases 
trigeminal  neuralgia  is  present,  and  there  may  be  pargesthesia,  as  numb- 
ness and  tingling,  but  objective  anaesthesia  is  uncommon. 

In  a  few  cases  hemifacial  atrophy  has  appeared  in  the  chronic  insane; 
and  in  a  few  instances  a  hemilingual  atrophy  has  appeared  along  with  a 
hemiplegia. 

Diagnosis.  —  This  presents  no  difficulty.  The  appearance  of  the 
atrophied   tissue  is   unmistakable. 

In  morphoea  the  bones  are  not  invoh^ed;  and  in  scleroderma,  accord- 
ing to  Duhring,  there  is  an  hypertrophy  rather  than  atrophy,  and  the 
tissue  is  hardened. 

In  Bell's  palsy  the  facial  muscles  are  atrophied,  and  there  is  paralysis 
with  reactions  of  degeneration,  but  the  skin  and  bones  are  not  affected. 
Turner  says  that  the  faradic  excitability  of  the  facial  muscles  in  hemi- 
atrophy is  increased  and  that  this  arises  from  lessened  resistance  o\\^ng  to 
the  disappearance  of  the  subcutaneous  fat.  The  history  in  Bell's  palsy 
is  usually  clear,  the  affection  is  acute,  and  the  muscles  alone  are  involved. 
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So,  too,  in  progressive  muscular  atrophy  and  in  muscular  dystrophy, 
when  the  face  is  invaded,  the  muscles  alone  are  involved,  the  affection  is 
bilateral,  and  the  course  and  appearance  are  entirely  different. 

VI.  OSTEITIS  DEFORMANS:   FACET'S   DISEASE. 

Definition. — A  rare  disease  of  the  bones,  characterized  by  the  absorp- 
tion anil  new  formation  of  bone  tissue,  which  remains  for  a  time  uncalcified 
and  leads  to  curvatures,  over-growth  and  other  deformities  of  the  skeleton. 

Up  to  1900  only  66  undoubted  cases  had  been  reported  and  in  1902 
onlv  ir cases  had  been  observed  in  North  America. 


Fig.  406. — Osteitis  deformans. — Jefferson  Hospital. 

Etiology.  —  Predisposing  Influexces.  —  Both  sexes  are  liable  to 
the  disease.  Of  the  reported  cases  about  twice  as  many  occurred  in  males 
as  in  females.  Age  is  more  important.  The  first  symptoms  have  com- 
monly shown  themselves  after  the  fortieth  year.  The  onset  of  the  disease 
in  one  instance  occurred  about  the  age  of  twenty-one.  As  the  disease  is 
chronic  and  progressive  and  in  most  instances  unattended  by  subjective 
symptoms,  the  cases  have  usually  come  under  observation  at  a  period 
more  or  less  remote  from  the  time  of  onset.  In  the  majority  of  instances 
the  first  symptoms  have  been  observed  in  middle  rather  than  in  advanced 
life.  The  influence  of  heredity  is  uncertain.  In  three  instances,  however, 
cases  have  occurred  in  two  members  of  the  same  family.  Occupation  is 
altogether  without  influence  in  predisposing  to  the  disease. 

Association  with  Other  Diseases. — It  has  been  assumed  that  there  is 
some  causal  relation  between  lesions  of  the  nervous  sj'stem  and  osteitis 
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deformans.  No  constant  relationship  has,  however,  been  established  and  in 
the  greater  number  of  the  cases  there  has  been  an  entire  absence  of  phe- 
nomena indicating  nervous  or  visceral  disease.  Arthritis  deformans  has  in  a 
few  instances  coexisted  with  osteitis  deformans.  This  association  appears 
to  have  been  a  coincidence  and  there  is  no  reason  to  believe  that  there  is 
any   causal   relationship   or  interdependence  between  the  two  affections. 

The  EXCITING  CAUSE  of  the  disease  remains  wholly  unknown. 

Symptoms. — The  manifestations  of  osteitis  deformans  are  chiefly  objec- 
tive. The  onset  is  insidious,  sometimes  involving  a  single  bone  or  a  limited 
number  of  bones,  but  in  the  course  of  time  showing  a  tendency  to  symmetri- 
cal involvement  of  the  skeleton.     Individuals  suffering  from  this  disease 


Fig. 407a. — Skiagram  showing   deformity  of  radius 
and  ulna. 


Fig.  4076. — Skiagram   showing  deformity  of  tibia 
and  fibula. 


present  as  the  result  of  definite  skeletal  deformities  a  remarkable  resem- 
blance to  each  other.  There  is  thickening  of  the  bones  of  the  skull  and  an 
alteration  in  its  shape.  The  calvarium  becomes  flattened,  the  brov;  broad, 
the  parietal  regions  prominent.  The  general  circumference  is  increased  so 
that  the  patient  has  to  wear  a  larger  hat  than  formerly.  The  face  is  irregu- 
larly egg-shaped  or  triangular,  the  base  being  at  the  forehead  and  the  apex 
at  the  chin.  The  head  is  carried  forward  with  the  chin  sunk  upon  the 
breast.  There  is  cervicodorsal  kyphosis,  flattening  of  the  thorax  at  the 
tipper  part,  spreading  at  its  base,  the  abdomen  is  diamond-shaped  and 
shows  a  deep  transverse  sulcus,  the  hips  are  increased  in  width  and  the 
lower  extremities  markedly  curved  outward  and  forward,  while  owing  to 
the  decrease  in  height  amounting  in  some  instances  to  several  inches,  the 
arms  appear  disproportionately  long — like  those  of  the  anthropoid  apes. 
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Pain  in  the  bones  is  notetl  in  the  early  course  of  many  of  the  cases. 
In  some  instances  it  has  been  intense.  In  others  it  has  occurred  chiefly 
at  nif:;ht  or  after  fatip;ue.  As  the  disease  progresses  the  pains  have  l^ecome 
less  severe.  In  a  larjjo  proportion  of  the  cases  pain  has  not  been  observed. 
The  absence  of  pain  may  l)e  explained  by  the  very  insidious  development 
of  the  process. 

General  muscular  atrophy  is  characteristic  of  the  advanced  disease. 
This  is  iloubtless  to  some  extent  due  to  senile  changes  in  the  muscles. 
There  ajjpears,  however,  to  be  a  definite  relationship  between  the  osseous 
deformities  and  the  muscular  atrophy. 

Diagnosis. — The  direct  diagnosis  in  well-developed  cases  is  unattended 
by  difHculty.  The  changes  in  the  shape  of  the  head  and  in  the  long  bones, 
the  diminution  in  stature,  the  kyphosis  and  the  peculiar  deformities  of 
the  thorax  and  abtlomen  make  up  a  definite  clinical  picture  not  seen  in 
other  maladies.  The  absence  of  causally  related  visceral  disease  and  in 
most  instances  the  absence  of  the  manifestations  of  lesions  of  the  nervous 
system  and  the  unimpaired  general  health  are  to  be.  noted. 

The  differential  diagnosis  involves  tlie  consideration  of  the  following 
diseases: 

1.  Osteomalacia. — In  this  affection  there  is  gradual  softening  and 
subsequent  bending  of  the  bones  in  which  spontaneous  fractures  frequently 
occur.  There  is  a  feeling  of  weakness  in  the  lower  extremities  so  that 
the  patient  walks  with  difficulty  and  requires  support.  There  seems  to 
be  some  relationship  bett\'een  osteomalacia  and  osteitis  deformans,  the 
essential  distinction  consisting  in  the  fact  that  in  the  latter  there  is  a  ten- 
dency to  the  irregular  and  eccentric  formation  of  new  bone. 

2.  Leontiasis  Ossea. — In  this  rare  affection  there  is  hyperostosis 
of  the  bones  of  the  skull  and  face.  Osteophytes  develop  upon  the  lower 
jaw  and  at  the  margins  of  the  orbits  and  upon  the  outer  and  inner  table 
of  the  skull.  In  the  latter  situation  they  may  cause  symptoms  of  menin- 
gitis or  tumor.  The  narrowing  of  the  canals  of  exit  for  the  cranial  nerves 
may  give  rise  to  blindness,  deafness,  anosmia  and  peripheral  derangements 
of  sensation  and  loss  of  motion. 

3.  Rickets. — This  disease  of  early  life  presents  changes  in  the  bone 
and  other  associated  symptoms  that  are  characteristic.  The  bending 
of  the  ribs,  enlargement  of  the  waists,  squareness  of  the  forehead,  open 
fontanelles  are  derangements  of  early  developmental  processes,  not  modi- 
fications of  mature  structures.  The  deformities  produced  by  rickets  bear 
only  a  superficial  resemblance  to  those  caused  by  osteitis  deformans. 

4.  Acromegaly. — The  thick,  heavy  hps,  protruding  under  jaw  and 
broad  deformed  face  and  the  enlargement  of  the  head  in  its  anteroposterior 
diameter  bear  no  resemblance  to  the  cranial  and  facial  changes  in  osteitis 
deformans.  In  acromegaly  the  bones  of  the  hands  and  feet  and  in  some 
instances  the  epiphyses  of  the  long  bones  are  involved,  while  in  osteitis 
deformans  the  changes  in  the  long  bones  mainly  involve  the  diaphysis, 
and  the  bones  of  the  feet  commonly  escape. 

5.  Pseudohypertrophic  pulmonary  osteo-arthropathy — a  dis- 
ease characterized  by  enlargement  and  deformity  of  the  fingers,  hands, 
wrists,  feet  and  ankles,  occurring  in  patients  suffering  from  certain  chronic 
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pulmonary  affections.  This  deforming  affection  of  the  osseous  system  bears 
only  a  remote  resemblance  to  osteitis  deformans.  The  absence  of  changes 
in  the  cranium,  the  escape  of  the  shafts  of  the  long  bones  and  the  constant 
presence  of  intrathoracic  lesions  constitute  points  of  radical  difference. 

Prognosis. — Osteitis  deformans  is  slowly  progressive  and  requires 
a  number  of  years,  varying  from  five  to  fifteen,  to  attain  its  maximum 
development.  It  has  little  influence  upon  the  general  health  and  is  not  a 
direct  cause  of  death. 

VII.  ACHONDROPLASIA:  CHONDRODYSTROPHIA 

FCETALIS. 

Definition. — A  form  of  dwarfism  characterized  by  micromyelia  and 
macrocephalia,  the  trunk  being  of  about  the  normal  size.  This  remark- 
able disease  of  fetal  life  was  first  described  by  Virchow  (1858)  who  regarded 
it  as  a  form  of  fetal  or  congenital  rhachitis.  Parrot  (1878)  suggested 
the  name  achondroplasia.  The  most  satisfactory  account  is  that  of  P. 
Marie  (1900). 

Etiology. — Predisposing  influences  and  the  exciting  cause  are  alike 
wholly  unknown. 

Patiiology. — There  is  a  dystrophy  of  the  epiphyseal  cartilages  from  the 
earliest  period  of  osteogenesis.  The  growth  of  the  bones  of  the  extremi- 
ties at  the  epiphyseal  cartilages  is  defective  or  arrested  so  that  they 
do  not  normally  increase  in  length.  The  bones  which  develop  from  a 
primitive  membranous  matrix,  without  passing  through  the  stage  of  car- 
tilaginous formation,  as  the  clavicle,  ribs  and  certain  of  the  cranial  bones, 
are  not  involved  in  the  dystrophy,  a  fact  which  accounts  for  the  great 
difference  in  the  development  of  the  extremities  and  that  of  the  trunk 
and  head.  The  dystrophy  has  been  ascribed  to  the  action  of  an  unknown 
toxic  agent  circulating  in  the  blood  to  which  the  epiphyseal  cartilage  sub- 
stance is  peculiarly  obnoxious — perhaps  a  vitiated  internal  secretion 
having  to  do  with  the  regulation  of  the  normal  growth  of  the  body. 

Clinical  Characteristics. — The  disease  is  essentially  an  affection  of 
fetal  life.  By  far  the  greater  number  of  cases  die  in  utero  or  shortly  after 
birth.  Most  of  those  who  survive  die  in  childhood.  A  few  reach  adult 
life.  In  a  limited  number  of  cases  the  disease  has  appeared  to  commence 
shortly  after  birth.     These  constitute  the  dwarfs  known  as  micromelic. 

The  deformities  are  characteristic.  Both  the  upper  and  the  lower 
extremities  are  symmetrically  shortened.  The  arm  is  shorter  than  the 
forearm;  the  thigh  shorter  than  the  leg.  The  lower  limbs  are  bent,  an 
exaggeration  of  normal  curves.  The  development  of  the  trunk  is  about 
normal.  The  enlargement  of  the  head  is  characteristic.  It  may  suggest 
hydrocephalus.  The  head  is  not  only  large;  it  is  also  rounded  with  exag- 
gerated parietal  and  frontal  bosses.  The  features  are  large  and  coarse, 
especially  the  nose,  which  is  depressed  at  its  root  and  rounded  at  its  point 
with  flaring  nostrils.  There  is  lordosis  affecting  the  lumbar  vertebrae  and  in 
females  contraction  of  the  pelvis.  The  hand  is  small  and  square,  the  fingers 
short,  of  about  the  same  length  and  spreading — a  deformity  which  has 
been  designated  the  trident  hand.  The  scapulae  are  short.  The  muscles  are 
usually  well  developed.    The  genital  organs  are  normal.    Many  of  the  sub- 


MYOSITIS.  S37 

jects  of  this  iliseasc  arc  obese.  The  incntiil  jiowers  are  as  a  rule  good;  in 
soiuo  of  the  reported  cases  defective.  Coiuby  thinks  it  probable  that  the 
court  dwarfs  were  achondroplasiacs  as  tliey  are  apt  to  be  very  iiitelhgcnt. 

The  direct  diagnosis  of  achonch-ophisia  is  unattended  with  difliculty. 

It  is  to  be  differentiated  fi-oni  rickets,  of  which  it  was  at  one  time 
regarded  as  a  prenatal  type  by  the  skeletal  changes  which  do  not  involve 
the  trunk  and  are  wholly  dissimilar  in  the  extremities  and  from  cretinism, 
of  which  it  was  formerly  considered  a  fetal  form  by  the  higher  degree  of 
intelligence,  the  peculiar  deformities  of  the  long  bones  which  are  shortened 
and  of  relatively  great  thickness  in  the  shaft  and  by  the  fact  that 
improvement  does  not  follow  the  administration  of  thyroid  extract. 


XY. 
THE  DIAGNOSIS  OF  DISEASES  OF  THE  MUSCLES. 

I.  MYOSITIS. 

Definition. — Inflammation  of  the  skeletal  muscles. 
Primary  inflammation  of  the  muscles  may  occur  as  an  acute,  subacute 
or  chronic  disease.     The  following  forms  are  recognized: 

1.  Infectious  Myositis. — This  form  is  very  common  in  Japan.  It 
may  affect  one  or  many  muscles.  Of  32  cases  studied  bacteriologically 
by  Miyake,  2  yielded  negative  results;  27  yielded  a  pure  culture  of  the 
staphylococcus  pyogenes  aureus;  2  the  cultures  of  the  albus  and  aureus 
and  1  the  streptococcus.  The  onset  is  sudden.  There  is  fever  often  high, 
great  depression,  induration  of  the  muscles  followed  by  abscesses  and, 
unless  the  pus  is  completely  evacuated,  sepsis. 

2.  Dermatomyositis. — Many  muscles  are  usually  affected.  The 
overlying  skin  is  inflamed  and  (Edematous.  The  muscles  are  tender, 
painful  and  stiff  and  upon  palpation  feel  inelastic  and  dough-like.  The 
affection  progressively  involves  new  groups  of  muscles.  Uj^on  post-mortem 
examination,  the  muscle  substance  is  firm  but  fragile  and  the  seat  of 
serous  infiltration,  fatty  degeneration  and  proliferation  of  the  interstitial 
connective  tissue.  This  form  of  myositis  resembles  trichinosis,  from  which 
it  cannot  be  differentiated  except  by  the  microscopical  examination  of 
a  bit  of  the  affected  muscle. 

3.  Neuromyositis. — This  name  was  suggested  by  Senator  for  a 
group  of  cases  characterized  by  marked  disorders  of  sensation. 

4.  Polymyositis  H.emorrhagica. — These  cases  present  the  clinical 
phenomena  of  dermatomyositis  but  to  these  are  added  grave  circulatory 
symptoms  due  to  the  implication  of  the  myocardium  in  the  process.  The 
muscles  show  more  or  less  extensive  interstitial  hemorrhages.  This 
variety  is  extremely  rare. 

5.  Myositis  Ossificaxs. — Two  forms  are  described,  a  local  and  a 
progressive.  The  first  affects  a  limited  muscle  mass  and  is  stationary. 
The  second  develops  early  in  life,  advances  by  irregularly  recurring 
attacks  and  progressively  involves  many  muscle  groups.     The  number 
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of  boys  who  suffer  from  this  affection  appears  to  be  five  times  as  great  as 
that  of  girls.  It  is  commonly  first  recognized  in  late  infancy  or  childhood. 
The  muscles  of  the  neck,  trunk  and  upper  extremities  are  usuallj^  involved, 
the  hands  and  lower  extremities  escaping.  The  masseters  are  sometimes 
affected.  The  other  muscles  of  the  face  escape.  The  process  by  which 
the  ossification  occurs  consists  in  cyanotic  congestion  in  a  locahzed  area 
of  the  tissues  which  upon  pressure  are  found  to  be  of  doughy  consistency 
and  very  painful.  After  repeated  attacks,  bony  nodules  are  found  within 
the  muscles  at  the  seat  of  the  trouble  and  exostoses  develop.  Impairment 
of  function  follows  and  muscular  movements  are  greatly  restricted.  The 
reneral  health  is  not  usually  disturbed.    There  is  no  fever.    Developmental 


Fig.  408. — Showin 


Walker. 


defects  are  common.  They  include  microdactyha,  ankylosis  of  the  inter- 
phalangeal  articulations,  hallus  valgus  and  other  deformxities  of  the  great 
toe  and  malformations  of  the  genital  organs.  Warren  AYalker,  to  whose 
article  I  am  indebted  for  some  of  the  above  facts,  has  recently  reported 
a  most  interesting  case.     The  disease  is  very  rare. 


II.  THE   MYOPATHIES. 

By  this  term  we  understand  essential  changes  in  the  muscles,  marked 
by  atrophy  and  loss  of  power,  and  not  depending  on  changes  in  the  central 
or  peripheral  nervous  system. 

Pathology. — In  the  pure  myopathies  the  changes  are  confined  to 
the  muscles.     There  is  atrophy  of  the  muscular  fibres,  sometimes  asso- 
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ciated  with  or  preceded  by  swelling;:  in  some  of  them.  The  nuclei  of  the 
fibres  may  incivasi',  and  tlicre  is  proliferation  of  the  fibrous  tissue.  Fatty 
deposits  occur,  and  ultimately  the  muscular  fibres  show  splittint^  and 
lontritudiual  striations,  with  the  forination  of  vacuolas.  The  cause  is  not 
definitely  known,  but  there  is  probably  a  congenital  defect  of  development 
or  of  nutrition  of  the  essential  elements  of  the  muscles.  As  a  rule  the 
spinal  cord  and  nerves  are  normal,  althouudi  in  some  cases  the  motor  nerve- 
endinys  ai'C  involved;  and  a  question  ai-ises  whether  indeed  there  is  not 
a  juvenile  type  which  is  not  a  pure  myopathy,  but  depends  upon  a  periph- 
eral neuritis  or  nerve  dystrophy.  The  form  known  as  the  Charcot-Marie- 
Tooth  type  is  apparently  not  a  pure  myopathy  at  all,  })ut  rather  a  muscular 
atrophy  dependent  upon  a  doireneration  of  the  peripheral  nerves — a  so-called 
primary  neurotic  atrophy,  as  shown  in  autopsies  made  by  Virchow  and 
others.  A  well-marked  type  is  that  in  which  some  of  the  muscles  undergo 
an  increase  in  bulk,  but  this  is  a  pseudohypertrophy,  in  which  the  over- 
growth is  not  in  the  muscular  elements  proper.  Various  other  types  of 
the  afTection  occur,  which  are  rather  clinical  than  anatomical;  in  fact, 
these  tyjies  are  probably  only  varieties  of  the  same  degenerative  process. 
It  is  proper  to  note  that  some  observers  believe  that  most  of  these  cases 
are  dependent  upon  a  dystrophy  of  the  nerve-endings.  The  pathology  of 
the  myoi)athies  is  still  somewhat  obscure.  Recently  the  theory  has  been 
advanced  that  the  myopathies  may  depend  on  changes  in  some  of  the 
glands  of  internal  secretion,  as,  for  instance,  the  pineal  gland. 

Symptoms. — The  onset  usually  occurs  early  in  life,  and  may  be  hered- 
itary or  familial.  The  trunk  muscles  are  affected  early  in  the  disease,  and 
the  arms  and  thighs  also  sutfer.  There  is  an  absence  of  fibrillary  twitching 
in  the  muscles,  and  the  complete  reactions  of  degeneration  are  not  seen. 
]Much  refinement  of  description  has  been  indulged  in.  The  commonest  types 
are  as  follows : 

A  juvenile  type,  or  scapulohumeral  form,  which  appears  in  children, 
and  in  which  the  muscles  of  the  shoulder  and  arm  are  first  affected. 

The  facio-scapulo-humeral  type,  iu  which,  as  the  name  implies,  the 
muscles  of  the  face,  shoulder  and  arm  are  especially  involved.  It  differs 
little  from  the  former,  chiefly,  in  fact,  in  the  affection  of  the  face. 

The  peroneal  or  leg  type,  in  which  the  louver  extremities,  especially 
the  peroneal  muscles,  are  implicated. 

Pseudomuscular  hypertrophy,  in  which  some  of  the  muscles,  especially 
those  of  the  calf,  are  enlarged,  while  others,  especiall}^  of  the  back  and 
arms,  are  atrophied.  The  enlargement  of  the  calf  muscles  is  not  a  true 
hypertrophy,  but  is  due  largely  to  a  deposit  of  fat. 

The  Charcot-]\Iarie-Tooth  type,  or  primaiy  neuritic  atrophy,  in  wdiich 
the  distal  muscles  of  the  arms  and  legs  especially  suffer,  and  in  which 
there  is  fibrillation  along  with  the  atrophy,  often  with  preservation  of  the 
knee-jerks,  without  contractures  and  occurring  as  a  familial  affection.  As 
already  said,  this  type  is  not  a  pure  myopathy. 

The  results  of  these  various  atrophies,  or  dystrophies,  are  various 
forms  of  paralysis.  Wasting  may  become  extreme,  with  consequent  com- 
plete loss  of  power.  The  trunk  muscles  are  so  affected  in  some  cases  that 
extreme  lordosis  occurs.     "When  the  face  is  attacked  we  see  the  so-called 
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"myopathic  face,"  in  which  the  oral  muscles  are  especially  involved.  The 
muscles  of  mastication  and  deglutition,  as  well  as  of  the  eye,  are  not  affected. 
When  the  arm  and  shoulder  muscles  are  involved  there  results  great  weak- 
ness in  the  upper  extremities,  with  some  deformities  of  the  hands.  In  the 
lower  limbs  the  thigh  muscles  may  be  so  wasted  and  weakened  that  the 
patient  cannot  stand,  much  less  walk;  and  in  the  legs  the  destruction  of 
the  muscles  causes  various  forms  of  club-foot.  In  extreme  cases  no  par- 
ticular "type"  is  presented,  but  the  patient  has  extensive  atrophy  of  all 
the  limbs  and  of  many  of  the  trunk  muscles,  and  may  become  a  so-called 
"living  skeleton."  In  the  pseudohypertrophic  form  the  enlarged  calves 
stand  out  conspicuously,  and  are  hard  and  brawny  to  the  touch;  but  the 
patient  usually  presents  wasting  of  the  arms  and  trunk.  He  shows  a  special 
difficulty  in  rising  from  the  floor,  climbing  with  his  two  hands,  as  it  were, 
up  his  legs.  In  the  myopathies  there  is  no  involvement  of  sensation,  nor 
of  the  bladder  or  bowel,  nor  of  the  mental  faculties.  The  affection  is  chronic 
and  incurable. 

In  a  recent  case  of  the  facio-scapulo-humeral  type,  observed  in  the 
Philadelphia  General  Hospital,  the  patient,  a  young  man,  had  polydactyl- 
ism  of  all  four  extremities. 

Diagnosis. — The  student  or  practitioner  need  not  be  so  much  con- 
cerned to  make  out  "types"  or  varieties  as  to  establish  a  general  diagnosis 
of  muscular  dystrophy.  For  this  purpose  the  history  of  the  case  is  first 
considered,  and  then  the  peculiar  atrophy,  associated  perhaps  in  some 
muscles  with  pseudohypertrophy,  without  fibrillation,  reactions  of  degenera- 
tion, sensory  changes  or  incontinence.  These  points,  some  or  all,  serve  to 
distinguish  the  affection  from  the  progressive  muscular  atrophy  of  adults, 
or  from  acute  multiple  neuritis,  or  from  myelitis  as  the  case  may  be.  From 
infantile  paralysis  or  acute  anterior  poliomyelitis  the  disease  is  distinguished 
by  the  slow  onset,  its  progressive  character  and  wide  extent,  the  preservation 
of  the  electrical  responses  to  an  advanced  stage,  and  the  general  history. 

The  primary  neuritic  atrophy  of  Charcot,  Marie,  and  Tooth  presents 
some  special  points  which  give  it  a  place  almost  unique.  It  somewhat 
resembles  progressive  muscular  atrophy,  also  multiple  neuritis.  It  is  distin- 
guished, however,  by  being  often  a  familial  affection,  beginning  rather 
early  in  life,  very  chronic,  and  the  wasted  muscles  are  the  distal  groups 
of  the  extremities.  Fibrillation  is  common  and  foot-drop  is  seen.  The  knee- 
jerks  may  be  preserved,  and  sensory  symptoms  are  wanting.  A  posterior 
sclerosis  of  the  spinal  cord  has  been  seen  in  some  cases,  as  recently  pointed 
out  by  George  Wilson,  giving  these  cases  a  resemblance  to  Friedreich's 
ataxia. 

In  the  cerebral  palsies  of  children  we  see  hemiplegia,  diplegia,  para- 
plegia and  rarely,  monoplegia.  The  paralysis  is  spastic,  with  exaggerated 
tendon  reflexes  and  without  true  muscular  atrophy;  and  in  some  cases 
there  are  cerebral  symptoms,  as  epilepsy  and  various  grades  of  idiocy. 

III.  THOMSEN'S  DISEASE:  MYOTONIA. 

This  is  a  bizarre  affection,  seen  by  but  few  persons,  and  described  by 
most  writers  in  terms  exactly  alike.  It  was  first  reported  by  a  Dr. 
Thomsen,  for  whom  it  is  named,  and  in  whose  family  it  seems  to  have 
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prevailed  to  an  unprecedented  extent.  As  it  is  claimed  to  be  congenital, 
luTcditai-x ,  and  rainilial,  it  is  sometimes  called  myoionin  cowjenita. 

Pathology. —  'i'lu-  disease  Jias  no  patliohj^'y  tliat  anyone  has  yet  dis- 
covered. Hut  little  si<,niilicance  is  to  be  attached  t(j  such  sli<;ht  chanf^es 
as  are  reported  by  Erl),  Dejeriiie,  and  a  few  others,  and  which  seem  to 
consist  in  nothing?  but  a  little  increase  in  size  of  the  muscle  fibres. 

Symptoms.  -.Muscular  ri^'idity,  or  cramp,  occurring  on  voluntary  move- 
ments or  attt'iM])ts  at  such  movements,  is  the  chief  symptom.  A  condition 
of  tonic  spasm  sets  in  when  the  patient,  especially  after  a  long  rest,  attempts 
to  use  certain  muscles  or  groups  of  muscles.  These  spasms  do  not  seem 
painful ;  at  least,  pain  is  not  insisted  on  by  some  writers.  In  some  ca.ses  a 
few  muscles  only  are  involved ;  in  others  almost  the  whole  musculature  is 
thrown  into  tonic  spasms.    There  is  no  loss  of  consciousness. 

Some  effort  has  been  made  to  show  that  the  muscles  present  a  special  or 
so-called  "myotonic  reaction"  to  electricity.  This  consists  in  a  state,  more  or 
less  transient,  of  slight  contracture  and  tonic  spasm,  which  varie.si  somewhat 
with  the  kind  of  current  used  and  with  its  strength.  With  faradism  there  is 
a  tonic  contracture  of  long  duration  ;  with  galvanism  only  labile  currents  pro- 
duce contractures,  which  are  sluggish  in  character.  There  is  increase  of 
mechanical  irritability,  shown  by  the  muscle  giving  a  sluggish  tonic  con- 
traction on  percussion,  especially  at  the  point  struck. 

Diagnosis. —  This  is  not  difficult,  for  the  disease  is  like  none  other.  An 
attempt  should  always  be  made  to  exclude  hysteria. 

IV.  PARAMYOCLONUS  MULTIPLEX. 

Friedreich,  in  1881,  described  a  disease  which  has  been  given  this  cum- 
bersome name.  Few  seem  to  have  seen  it,  or  anything  like  it,  and  some  good 
authorities  deny  its  existence.  It  has  no  recognized  cause  or  morbid  anatomy. 

Symptoms. — As  described  by  most  writers,  the  disease  is  manifested  by 
a  series  of  short,  quick,  irregular,  shock-like  contractions  of  the  muscles  of 
the  extremities  and  tnink.  The  face  usually  escapes.  The  contractions  are 
not  unlike  those  caused  by  electric  shocks.  The  intelligence,  the  sensory  sys- 
tem, and  the  sphincters  are  not  involved. 

Diagnosis. — Hysteria  is  not  to  be  ignored.  Lloj^d  refers  to  aggravated 
cases  of  hysterical  tremor,  with  coarse  irregular  jerkings,  which  suggested  to 
him  the  picture  of  paramyoclonus  as  drawn  in  some  books.  These  are  prob- 
ably the  patients  who  get  well. 

The  chorea  electrica  of  Bergeron,  Henoch  and  others  is  probably  a  true 
chorea,  although  cases  of  it  have  been  described  as  paramyoclonus  multi- 
plex. Dubini  's  chorea,  also  called  electrical,  is  very  rare,  and  is  said  to  be 
associated  with  fever,  muscular  atrophy,  and  paralysis.  It  is  an  infectious 
disease,  seen  mostly  in  Italy. 

V.  MYASTHENIA  GRAVIS. 

The  disease  to  which  Jolly  gave  this  name  ma.v  be  said  to  be  still  on  trial. 
Both  clinically  and  pathologically  it  is  as  yet  a  subject  of  dispute.  It  may  be 
defined  as  a  syndrome  in  which  there  is  rapid  exhaustion  of  the  muscles 
supplied  by  the  bulb,  as  well  as  of  some  of  the  eye  muscles  and  muscles 
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of  the  extremities.  The  tendency  is  towards  a  fatal  termination.  The 
disease  is  also  called  asthenic  bulbar  palsy. 

Pathology. — Almost  by  unanimous  consent  the  Germans,  who  have 
done  most  to  secure  the  recognition  of  this  syndrome,  declare  that  the  anatom- 
ical examinations  in  the  brain  and  cord  are  negative.  Maier  claimed  to  have 
found  alterations  in  the  anterior  roots  of  the  spinal  nerves,  and  Marinesco 
and  Widal  reported  changes  in  the  ganglion  cells,  but  Oppenheim  denies  the 
validity  of  these  findings.  In  America,  studies  have  been  made  by  Hun,  Burr 
and  McCarthy,  and  others,  and  there  is  a  disposition  to  see  changes  in  the 
thymus  gland  and  lymphoid  infiltration  in  the  muscles  as  the  true  causes  of 
the  disease.  The  subject  is  still  far  from  settled.  E.  T.  Bell  has  recently 
described  a  tumor  of  the  thymus  in  a  case  of  myasthenia  gravis ;  and  some 
abnormality  of  the  gland  is  said  to  be  found  in  nearly  one-half  of  the  cases 
of  this  disease. 

Symptoms. —  Rapid  exhaustion  of  certain  muscles  or  muscle  groups 
seems  to  be  the  cardinal  symptom.  The  patient  may  begin  using  the  muscles 
with  normal  vigor,  but  they  rapidly  exhaust,  sometimes  with  alarming  results. 
Thus  there  occur  dysarthria,  dysphonia,  dysphagia,  dyspnoea,  ptosis,  in  short, 
the  evidences  of  paralysis  of  muscles  supplied  by  the  3d,  5th,  7th,  10th,  and 
12th  nerves.  Along  with  this  the  extremities  are  often  involved,  and  the 
respiratory  muscles  weakened,  so  that  the  prostration  may  be  extreme  and 
dangerous.  These  attacks  may  be  paroxysmal,  excited  especially  by  volun- 
tary use,  and  in  fact  the  progress  of  the  disease  is  often  by  stages. 

Jolly  observed  the  "myasthenic  reaction"  to  faradic  stimulation,  i.e., 
the  rapid  exhaustion  of  the  muscles  by  the  faradic  current.  This  reaction  is 
claimed  by  some  to  be  pathognomonic.  There  is  no  muscular  atrophy;  no 
fibrillation ;  no  involvement  of  sensation ;  no  optic  atrophy ;  no  paralysis  of 
the  bladder  or  bowel;  no  abolition  of  the  tendon  reflexes  (as  a  rule)  ;  no 
affection  of  consciousness.  Hun's  patient,  however,  had  attacks  of  extreme 
weakness,  or  collapse,  in  which  the  mind  was  not  clear  and  the  heart's 
action  was  depressed.  The  attacks  resembled  angina  sine  dolore,  or  even 
heart  block. 

Cases  vary  in  the  distribution  of  the  symptoms.  In  some  patients  bul- 
bar symptoms  are  most  marked ;  in  others  exhaustion  is  more  wide-spread. 
Some  cases  continue  for  years,  and  the  disease  may  have  marked  remissions 
and  exacerbations.    A  fatal  result  is  to  be  apprehended. 

Diagnosis. — The  disease  resembles  Landry's  paralysis,  except  in  its 
tendency  to  remission  and  in  the  absence  of  evidence  of  organic  central 
disease.  It  is  probable,  however,  that  some  reported  cases  are  allied  to, 
if  not  identical  with,  Landry's  disease. 

In  acute  anterior  poliomyelitis  the  evidence  of  organic  central  disease 
is  clear ;  as,  for  instance,  a  flaccid  paralysis  with  loss  of  the  tendon  reflexes 
and  with  the  reactions  of  degeneration.  The  disease  is  ushered  in  as  an  acute 
febrile  affection;  it  is  not  one  of  remissions  and  exacerbations,  and  the 
paralysis  is  obstinately  located,  as  a  rule,  in  one  limb  and  even  in  one  set  of 
muscles.  Bulbar  symptoms  are  not  common,  although  not  unnoted,  especially 
in  epidemic  anterior  poliomyelitis. 

From  true  bulbar  palsy  the  asthenic  form  is  distinguished  especially  by 
the  history  and  the  absence  of  evidence  of  nuclear  disease.     In  the  former 
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there  is  an  insidious  onset,  a  slow  course,  and  tlic  airected  niuseles  slowly 
waste,  and  present  fibrillation  and  {gradual  loss  of  power. 

Hystoria  nuiy  closely  sinudate  myasthenia  trravis.  Tliu  exhaustion 
and  the  niyasthenie  reaetion  to  i'arailisiii  should  distinj^uish  the  two  alVuctioiis. 
Bulbar  symptoms  are  rare,  althoujxh  thei-e  may  be  aphonia,  globus,  uisoph- 
agismus,  and  retching.     Hysterical  ptosis  is  not  unheard  of. 

It  is  necessary  to  utter  a  warning  against  placing  too  much  confidence 
in  tlie  exhaustion  symptom.  Something  very  like  it  can  be  seen  in  neuras- 
thenia;  and,  in  fact,  a  weakt-ned  nuiscle  from  whatever  cause  (as  in  neuritis 
or  dystrophy)  exhausts  rapidly  on  being  used.^ 

'See  Campbell  and  Bramwell  for  a  critical  digest  of  myastbeDia  gravis,  Brain,  1900. 
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